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Case  Histories 
Show  Wide  Scope  of 
D-B  Molding  Service 


Outstanding  Examples 
Of  Dillon-Beck  “Know-How” 
To  Appear  In  “Plastics” 


IRVINGTON,  N.  J.  — Ingcnuity  and  a 
coraprchcnsivc  molding  service  have  operated 
together  to  cfficicntly  produce  many  plastic 
items  essential  to  the  war  effort.  This  is  the 
theme  of  an  interesting  scrics  of  case  his- 
torics*  from  the  files  of  the  Dillon-Beck 
Manufaeturing  Co. 

“Our  business  is  based  on  a complete  mold- 
ing service  which  carries  through  from  first 
plan  to  finished  produet,”  explains  Daniel  C. 
Dillon,  Jr.,  president  of  the  firm.  “Wc  feel 
that  these  case  histories  of  D-B  accomplish- 
ments  are  faetual  cvidence  of  the  wide  scope 
of  that  service  and,  as  such,  can  be  consid- 
cred  industrial  news-stories  of  interest  and 
informative  value  to  every  uscr  of  plastic 
parts.’’ 

The  first  instancc,  which  will  appear  in 
the  July  issuc  of  “Plastics",  citcs  a case 
where  several  thousands  of  dollars  in  mold 
costs  were  saved  and  a sccmingly  impossible 
delivery  date  was  met. 

The  company's  various  departments  in- 
ciudc  a complctcly  cquippcd  machine  shop 
for  making  metal  parts  and  inserts,  tool  room 
for  making  dies  and  molds,  molding  depart- 
ment  for  injeetion  molding  to  6 ounccs,  fin- 
ishing  department,  fabrication  department, 
engineering  and  drafting  department,  and  ex- 
perimental  department  capable  of  turning  out 
3-dimcnsional,  hand-made  samples. 

Manufaeturers  in  peacetime  of  plastic  toys 
and  sporting  goods,  the  Dillon-Beck  conccrn 
has  been  for  some  time  engaged  entirely  in 
war  work. 

•Th»  aeria  å abo  available  in  booklrt  lorm.  Write 
(or  your  Irr*  copy  ol  “Case  Historia  ol  Plastre»  (rom 
th*  D-B  Se  rap  Boolt." 
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iVanted:  more  executives; 

’o  help  win  the  war! ...  and  the  peace  to  follow! 


'ery  great  crisis  produces  new 
iders.  This  war  is  no  exception!  It 
is  created  as  great  a crisis  for  busi- 
:ss  as  for  our  nation,  and  new  lead- 
s are  rising  to  the  top  every  day. 

Right  now,  companies  are  search- 
g high  and  low  for  men  of  executive 
lility  and  training  to  manage  the 
fferent  departments  in  new  and  ex- 
inded  plants.  The  war  and  its  de- 
ands  for  production,  and  more 
•oduction,  has  thinned  the  ranks  of 
æcutives  to  the  danger  point.  The 
rnntry  needs  men  of  executive  ability 
st  as  it  needs  production  workers 
id  men  for  the  armed  forces. 

Where  will  it  find  them?  Ordinarily 
lere  would  be  enough  "officer  ma- 
rial”  right  in  the  ranks  . . . men  who 
id  been  learning  by  experience, 
owly  but  steadily  advancing  in  the 
impanies  which  employed  them. 
hat  is  one  way  of  doing  it— the  hard 
ay,  the  slow  way.  But  now  time  is 
ressing.  Such  men  are  needed  not 
vo  years  from  now,  but  today  and 
morrow!  W here  will  they  come  from  ? 
'hose  men  will  have  to  be  trained, 
nd  the  smart  ones  will  train  them- 
tlves — now! 

How  can  they  do  that?  Through 
ne  Alexander  Hamilton  Institute’s  in- 
insive  Course  of  Executive  Training. 

Intensive  Executive  Training 
can  help  you 

'his  executive  training,  which  is 
lescribed  in  a book  called  "FORG- 
NG  AHEAD  IN  BUSINESS,”  can 
lelp  you  to  accomplish  in  months 
vhat  would  otherwise  take  years— 
f you  could  get  it  at  all.  It  is  valuable 


to  men  in  different  lines  of  business 
because  it  covers  the  fundamentals  of 
all  business— production,  marketing, 
finance  and  accounting.  It  is  equally 
effective  for  the  college  graduate  or 
the  business  man  who  only  finished 
grammar  school. 

More  than  400,000  men  have  en- 
rolled  for  this  training  and  every  day 
reports  come  in  of  their  promotions, 
salary  increases,  new  and  better-pay- 
ing  positions. 

Send  lor  "FORGING  AHEAD 
IN  BUSINESS" 

The  facts  about  this  executive  train- 
ing are  given  in  the  book  "FORGING 
AHEAD  IN  BUSINESS.”  This  64- 
page  book  has  inspired  thousands  of 
men.  Many  say  it  started  them  on  the 
road  to  real  business  success. 

A word  of  warning.  If  you  are  not 
interested  in  executive  training,  don’t 
send  for  this  book.  But  if  you  are 
interested  in  this  way  to  better  your 
position  and  increase  your  earning 
power,  then  we  want  you  to  have  a 
copy  of  "FORGING  AHEAD  IN 
BUSINESS”  with  our  compliments. 
Simply  fill  in  and  mail  the  coupon, 
and  the  book  will  reach  you  by  re- 
turn  mail. 


Among  the  Business  and 
Industrial  Leaders  who  have 
enrolled  for  the  Course  are 

SEWELL  AVERY 

President  and  Chairman 
Montgomery  Ward  & Co. 

D.  C.  BAKEWELL 
Vice  President 
The  Blaw-Knox  Co. 

R.  M.  BARTHOLD 
Chairman  of  the  Board 
California  Packing  Corp. 

H.  A.  BULLIS 
President 

General  Mills,  Inc. 

W.  B.  CLAYTON 

Commercial  Vice  President 
General  Electric  Co. 

J.  P.  COE 

General  Manager 

Synthetic  Rubber  Div.,  U.  S.  Rubber  Co. 

BENJAMIN  FAIRLESS 

President 

United  States  Steel  Corp. 

A.  N.  KEMP 
President 

American  Airlines,  Inc. 
k L.  E.  LATTIN 
General  Commercial  Manager 
Ohio  Bell  Telephone  Co. 

J.  M.  LINFORTH 

Vice  President 

Goodyear  Tire  & Rubber  Co. 

K.  N.  MERRITT 

General  Manager,  Public  Relations 
Railway  Express  Agency 
A.  W.  MILES 
First  Vice  President 
Best  & Co. 

HERMAN  W.  STEINKRAUS 

President 

Bridgeport  Brass  Co. 

R.  S.  STUBBS 

Vice  President 

The  American  Sugar  Refining  Co. 
ROBERT  E.  WOODRUFF 
President 
Erie  Railroad 


SEND  FOR  THIS  FAMOUS  BOOK  TODAY 

Alexander  Hamilton  Institute 

Dept.  131,  71  W.  23rd  Street,  New  York  10,  N.  Y. 

Please  mail  me  without  cost  a copy  of  the  64-page  book 
-"FORGING  AHEAD  IN  BUSINESS.” 


Name 

Business  Address . 


Position 

Home  Address. 
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Will 


Work 


Miracles? 


l r sometimes  seems  that  way,  but  plastics  are  not  expected 
to  replace  older  materials  in  all  industry.  Instead,  these  synthetic  products 
will  be  used  where  their  specific  properties  give  them  an  advantage  in  the 
final  product. 

The  possibilities  of  increased  sales  from  the  correct  use  of  plastics  cannot 
be  overlooked,  but  these  possibilities  will  be  realized  only  through  a 
knowledge  of  the  properties  of  each  material  — its  limitations  as  well  as 
its  advantages  — its  physical  makeup  and  record  in  service. 

Plastics  Institute  offers  a comprehensive,  up-to-date  source  of  informa- 
tion through  its  Home  Study  Course  in  plastics . . . composed  of  forty-four 
lesson  assignments,  complete  with  detailed,  modern  illustrations  and 
samples  of  plastics  materials. 


Send  (ør  (Klt  illuitratod 
book  lø*, 

"World  øt  Hottlts" 


mDUSTRIES  TECHMCRL  mSTITUTE 


NEW  YORK 
1220-S  Chanin  Bldq 
D»p*.  S 


LOS  ANGELES 
1 72-D  S.  Alvarado  St. 
Dept,  S 


CHICAGO 

62S-S  La  Selle-Wacker  Bldq. 
Dapt.  S 


AMERICAS  ORIGINAL  PLASTICS  SCHOOL 

Francia  A.  Cudgrr,  Prrsidtnt  John  Drlmonte,  Trrhniral  Director 


AD VI SOR Y BOARD 

E.  E Lougw,  Chairman 

Donald  IVw  Dr.  (.ordon  M.  Kline  Spmcrr  E.  Palmrr 

IHrmolding  Corporation  National  Burrau  of  Standards  Trnnrsstr  Eastman  Corp. 


Lnui»  M.  Roaai 
Bokrlitr  Corporation 
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KUTAKT  HcAD  IyIILLcK . . . PLUS  CHERRYING 

ATTACHMENT  . . . SIMPLIFIES  THIS  "TRICKY” 

MILLING  OPERATiON 


The  Milwaukee  Rotary  Head  Miller  equipped 
with  a cherrying  attachment  made  "short 
work”  of  the  "tricky”  milling  required  on  this 
injection  mold.  It  took  just  two  hours  to 
complete  the  job  — far  less  time  than  by  any 
other  method  known. 

The  cherrying  attachment  is  an  auxiliary 
rotary  head,  mounted  at  90°  to  the  head  of 
the  miller.  It  is  used  to  mill  circles  and  angles 
in  a vertical  plane.  When  used  with  rotary 
head  motion,  spherical  and  conical  cavities  can 
be  accurately  and  rapidly  milled  — in  almost 
all  cases  difficult  operations  become  a com- 
paratively  simple  task. 


KEARNEY  & TRECKER'S 
ROTARY  HEAD  MILLER 


The  Mo  st  Versatile  Machine  Ever 
Designed  for  Mold  and  Die  Work 


DIRECT  . . . mills  mold  cavities  in  a 
single  set-up  without  the  aid  of  tem- 
plets or  models. 

ACCURATE  . . . chances  for  error 
are  eliminated  because  there  is  no 
change  in  set-up.  Exact  control  of  all 
combinations  of  cutting  movements 
— possible  only  with  this  machine — 


transmits  mathematical  precision  to 
the  work. 

FAST  • • • initial  job  preparation  and 
set-up  time  is  reduced  to  the  mini- 
mum. Accurate  performance  of  the 
machine  saves  operator’s  time  and 
rapid  production  of  intricate  molds 
and  dies  is  the  result. 


Write  for  Bulletin  No.  1002C  for  complete  information 
on  tloe  Milwaukee  Rotary-Head  Miller  and  the  accurate 
and  rapid  production  of  all  types  of  molds  and  dies. 


Rotary  Head 
Milling  Machine 
• 

Autometric 
Jig  Borers 


Milwaukee,  Wisconsin 

ciiliarv  n(  Knarnnv  SL  Trorl/Ar  rnrnnratinit 


Milwaukee 
Face  Mill  Grinder 
• 

Milwaukee 

Midgetmill 

• 

Milwaukee 

Sneerimill 


Center  Scnne 


CHfM/C4I 


vo'*N»  fl/ocfc 

,c.t 

Co<*m(Um 

'"“"«un,  _ 

’ ^»C ipitat 

A‘Phol» 


Homiht, 


ZINC 


FERROX  OXIDE 


STEAR  ATE 


‘F  . 


CALCIUM 

5TEARATE 


BLACK 


Wrrco  Chemical  Company 

IFORHKNLV  niSIIMI  K-TI  MPKKH,  IM  .| 

295  Moditon  Avtnut,  Nn  foHr  17,  N.  7.  • lottan  • Chkogo  • Dmtroii  • Ai  r on  • Cio ntand  • toadon 
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TAL-PLASTICS  ENGINEERING 


. . . in  its  teens  and  a veteran.  Pioneering  that 
brought  about  labor  saving,  time  and  space 
saving  methods  through  well  designed  depend- 
able  small  assemblies,  that’s 
CINCH'S  Metal-plastics  Engineer- 
ing. In  Electronics  more  often 

MANUFACTURING  CORPO 


than  not,  "if  it's  a metal-plastic  assembly,  it's  a 
CINCH".  Generally  accepted  as  standard  in  every 
set,  Cinch  Metal-plastics  Engineering  goes  to 
the  heart  of  the  whole  communications  system 
with  its  sockets.  Make  this  acquaintance  today 
...  it  can  be  the  real  friendship  of  tomorrow. 

R AT  I O N • 2335  West  Van  Buren  Street,  Chicago  12,  Illinois 

Subsidiory  of  United-Carr  Fastener  Corp»,  Cambridge,  Matt. 
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THIS  UNBEATABLE  COMBINATION 


CUTS  PRODUCTION  COSTS 


Transfer  molding  has  teamed  up  with 
High  Frequency  Heating  to  cut  produc- 
tion  costs,  and  give  you  a better  job 
all  around. 

On  long  cores,  or  thick  cross  sections, 
where  uniformity  and  strength  are  re- 
quired,  this  combination  is  important. 
It  enables  us  to  produce  pertect  mold- 
ing at  lower  pressures  . . . avoid  break- 
age  of  die  inserts  . . . reduce  curing 
time  from  minutes  to  seconds,  as  indi- 
cated  in  the  chart  opposite. 

Transfer  Molding  plus  H.  F.  Heating 
are  as  revolutionary  a step  forward  in 
the  molding  of  thermosetting  plastics 
as  is  radar  in  the  field  of  electronics. 
By  this  method  you  get  a better  product 
for  less  . . . an  important  consideration 
in  any  business. 

We'd  like  to  talk  with  you  about  it. 


The  fable  below  show»  how  TRANSFER  MOLDING 
plus  H,  F.  HEATING  cuf  curing  time  from  minutes 
to  seconds  in  the  production  of  above  iflustrated 


telephone 

recetver. 

TOTAl  \ 

SPECIMEN  NO. 

H.  F.  HEAT 

CURT 

ACETONE 

EXTRACTIVES 

1 

40  Sec. 

120  Sec. 

2.4 

6 

40  " 

42  M 

2.6 

9 

41  ” 

20  ” 

2.0 

13 

40  ’■ 

23  " 

2.0 

Standard 

None 

5 Min. 

2.1 

(Wftfght  of  Charge 

220  Ccomtl 

SHAW  INSULATOR  COMPANY 

Irvington  <^shaw^>  New  Jersey 


"W^ HEN  the  war  is  over  a great  new  dav  for  plastics  will  be  born.  The 
three  strategically  located  and  qualified  plants  of  the  Mack  Molding  Com- 
pany are  now  engaged  in  vital  production  that  is  taxing  the  limits  of  their  capacity 
. . . come  the  peace  . . . the  great  pool  of  knowledge  and  experience  we  have 
gained  will  be  extended  to  you  for  the  solution  of  your  plastic  molding  problems. 
If  our  present  war  production  is  a barometer,  many  plastic  problems  will  be  prob- 
lems no  longer.  Again  Mack  Molding  will  be  producing  for  you  in  limitless  quanti- 
ties  . . . quickly,  efficiently,  and  economically.  Your  inquiries  concerning  vital 
production  now,  or  peace-time  planning,  are  invited.  Sales  offices  in  principal  cities. 

MOLDING  COMPANY 

MAIN  STREET  WAYNE,  NEW  JERSEY 

SALES  OFFICES 

NEW  YORK  CITY  • CHICAGO  • DETROIT  • INDIANAPOLIS  • BOSTON  • ST.  LOUIS 


JUNE  1944 


PLASTICS 


11 


"American  Mad*"  F*lt  Bob*  proporly  Ml  up,  ar*  u**d  •xt*n*ir*ly  lor  all  typo*  o I burrinq  and  pollshlng  op*ra- 
tions.  Eailly  formod  and  r*tainlnq  th*lr  *hap#,  th#y  ar*  ld*al  for  lrr*qular  surlac**.  Th*  p*rl*ct  m*dium  lor  in- 
t*rnaJ  pollshinq  and  for  thoM  hard  lo  g*t  at  >urlac*a. 

Writ*,  wir*  or  t*l*phon*  for  Iur1h*r  Information  concornlng  Pollshlnq  and  Burrinq  BOBS  of  olh*r  Materials.  *uch  at 
Cloth,  8h#*p*kin.  Walru*  and  Bulln*ck  L*ath*r  Bob*. 

BUFFING  WHEELS  & COMPOUNDS  FOR  PLASTICS 

W*  manufactur*  all  typ*s  of  clolh  bufflnq  wh**lt,  Includlng  "fold*d  typ*  budt''  for  mold*d  and  laminalod  ph*nolic 
plastlc*,  and  "Ioom  or  looMly  **w*d  buffs”  for  catl  phonollc  plattlc  part*.  Olh*r  typ**  of  bufft  mod*  to  m#*t 
r*qulr*m*nlt. 

Bufflnq  compound*  can  b*  fumishod  lo  m**f  th*  Indiridual  r»quir*m*nt*  of  th*  fob  or  plastlc.  W*  must  har* 
full  d*tails  du*  to  varlation  In  plastlc*.  Th*  compound*  g*n*rally  us*d  on  mold*d  and  lamlnat*d  ph*nolic  p las  ties 
and  east  phonollc  plastlc  parts  ar*  Crocu*  Rouq*  or  Trlpoll. 


AMERICAN  BUFF  COMPANY 

Foefory  & General  Offices 

711  WEST  LAKE  STREET.  CHICAGO  6,  ILLINOIS 

Soles  Offices  in  Principal  Cities 
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IT  WILL  PAY  YOU  TO  FILL 

this  VACANT  CHA  IR 


Please  address 
your  letter 
" Attention  Dept.  E” 


In  much  the  same  way  that  a metal- 
lurgist  develops  "special  analysis” 
alloys  to  meet  problems  of  product 
utility  and  production,  Mosinee  paper 
technicians  now  apply  the  science  of 
"paperology”  in  developing  "special 
analysis”  industrial  papers. 

It  will  pay  you  to  make  a place  for  the 
paper  technician  at  your  conference 
table,  to  supplement  the  analytical 
engineering  that  you  apply  to  other 
component  parts  of  your  product  . . . 
because  paper  today  can  be  developed 


through  specific  formulae  to  replace 
critical  materials  and  to  perform  func- 
tions  for  which  paper  formerly  was 
not  considered.  The  scientific  produc- 
tion Controls  that  Mosinee  has  estab- 
lished,  maintain  uniformity  in  tlie. 
chemical  and  physical  properties  or 
characteristics  you  require  in  paper. 

The  Mills  of  Mosinee  offer  unusual 
experience  and  facilities  in  analyzing 
product  and  production  problems  in- 
volving  paper  ...  to  help  you  "make 
the  most  of  PAPER.” 
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tfc/i/uc  Moulded  Products  Company 

5151  North  Thirty  Sorond  Strwt  Milwootoo  9.  Witcontin 

CHICAGO  • DETROIT  • NEW  YORK  • CIEVEIAND  • KANSAS  CITY 
Comprosuoo  . . . Inftcfioo  . . . Entrwiroo  Movlding  in  AU  HotHc  Motorioli 


°won°^  horn 
towe  »•* 


\tt 

VoAav. 


Plotfic  Wothimg  Moehino  Agitator 


Thcre  is  o story  o/  development  back 
of  eacb  of  tbete.  Write  for  detailt. 


Platt  ic 


ic  window  Shod.  fot  0u.«« 


Plotfit 


Tool 


Mlfr*  Coogo 


. . Improved  products  for  ready  markets 


Tomorrow's  markets,  like  those  of 
yesterday,  will  see  many  Eclipse-developed 
plastic  products  — in  all  industries. 

Checking  the  long  list  of  "firsts”  by  Eclipse 
would  read  like  a progress  report  for  the  plastic  in- 
dustry.  From  the  pioneering  instinct,  the  wide  knowl- 
edge  and  experience  of  Eclipse  designers  and  engineers 
have  come  many  new  adaptations  of  all  types  of 
plastics  . . . developments  that  have  opened  new 
markets,  improved  product  design,  appearance, 
operating  efficiency  — often  at  reduced  production 
time  and  cost. 


Put  this  kind  of  experience  to  work  on  your  new 
products. 


CONSULT  ECLIPSE  FIRST.  ..fora  profitable  and  firactical 
solution  to  all  plastic  moulding  problems  for  your  post-war 
product  plans.  Send  blueprint  or  sample  for  suggestions. 
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YOUR  ELECTRICAL  REQUIREMENTS 

"OLYSTYRENE 


'UJnite  rJoda4f 

Send  for  complete  data  giving 

Physical  properties  of  Acadia 
olystyrene,  plus  a table  of 
specificationson  its  electrical 
properties. 

Acadia  Styraloy 

Flexible  at— 100°F  and  has 
many  of  the  electrical  prop- 
erties  of  Polystyrene.  Ideal 
for  numerous  electrical  appli* 
cations.  Write  for  information 
on  forms  now  available,  and 
data  on  physical  and  electrical 
properties. 


• Ofiering  an  unusual  combination  of 
highly  desirable  electrical  properties,  Acadia 
Polystyrene  compares  favorably  with  mica  and 
ceramics.  Its  dielectric  constant,  strength,  and 
power  factor  make  Polystyrene  electrically 
superior  to  any  other  commercial  plastic. 

Consider  also  the  values : zero  water  ab- 
sorption;  relative  freedom  from  adverse  effects 
by  acids,  alkalies,  alcohol,  stack  gases,  weather, 
etc;  an  excellent  dielectric  constant  value, 
and  high  tensile  strength  of  3500  to  5000 
lbs.  per  sq.  in.  Add  to  these  Acadia's  wide 
experience  in  the  plastics  field,  and  you  have 
the  reasons  why  Acadia  Polystyrene  merits 
your  investigation. 


Complete  details  are  available  on  request  — 
for  quick  reference  some  of  Polystrene's  out- 
standing  values  are  given  here: 

Dielectric  Constant 

2.5  to  2.6  at  frequencies  10* 

Power  Factor,  60  cycles .0001  to  .0003 

103  cycles .0001  to  .0003 

10*  cycles .0001  to  .0008 

Dielectric  Strength,  Volts/Mil  V»"  thickness 
Short  time  500  to  700 
Step  by  step  450  to  600 

Volume  Resistivity,  ohms-cms 1017  to  10'9 

Heat  Resistance... 150°F  to  175°F 

Softening  Point 190°F  to  250°F 

Specific  Gravity 1.05 


CAD  I 

Processors  of  Synfhefic 
Rubber  and  Plastics  • Sheefs 


DIVISION  WESTERN  FELT  WORKS 


LARGEST  INDEPENDENT  M A N U F A C T U R E R S 

4035-4117  Oaden  Avenue  • Chicago  23,  Illinois 


AND  CUTTERS  0F  FELT 

Branch  Office*  in  All  Principal  Cit/es 
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BUSY  as  it  is  with  war  volume,  the  plastics  industry 
goes  right  on  developing  new  materials  and  harness- 
ing  other  materials  to  new  jobs.  The  immediate  benefit 
is  to  the  svar  effort;  the  long  range  benefit  will  be  to  ex- 
pand  the  post-war  use  o£  plastics.  A look  at  the  newer 
materials  is  convincing. 

The  new  “toughie”  in  the  thermoplastics  group,  poly- 
thene,  is  better  known  in  England  where  it  has  been  in  use 
much  longer  than  here.  With  polythene  having  gone 
wholly  into  war  production,  it  will  be  a while  longer  before 
we  find  out  all  we’d  like  to  know  about  it.  Its  military 
uses  could  give  us  a good  idea  of  its  possibilities,  but  Uncle 
Sam  thinks  it’s  wiser  to  keep  them  to  himself  for  reasons 
of  security.  On  top  of  that,  there’s  only  enough  of  the 
ethylene  monomer  to  go  around  for  making  polythene  for 
military  use  and  for  some  experimentation. 

Polydichlorostyrene  adds  a high-heat  resistant  member 
to  the  heat  resistant  and  dielectrically  strong  styrene  fam- 
ily.  This  new  material  paves  the  way  to  a broader  use  of 
styrenes  in  radionics,  electronics  and  other  fields  where 
heat  is  a factor. 

New  bonding  and  impregnating  plastics  developed  for 
the  field  of  laminates  are  bringing  unprecedented  strength 
to  organic  materials.  A new  helper  in  the  laminate  field  is 
a furane  resin  recently  introduced  on  the  West  Coast. 

Many  husky  tool  shop  pieces,  from  drop  hammer  punches 
to  jigs,  are  being  poured  from  ethyl  cellulose  and  phenolic 
resins.  Ethyl  cellulose  is  getting  a new  reputation  as  a 
workhorse  plastic  in  addition  to  its  being  well  known  for 
flexing  stamina.  Another  important  but  less  known  appli- 
cation of  ethyl  cellulose  is  as  a "brushing  on”  liquid  in 
bonding  and  coating  of  laminates  for  load  bearing  and 
structural  performance. 

From  many  directions,  interested  eyes  are  watching 
elasto-plastics  and  they  see  in  them  the  elasticity  of  rubber 
combined  with  the  characteristics  of  plastics. 

Greatcr  and  more  stable  transparency  developed  in  cellu- 
lose acetate  found  a more  important  place  for  it  in  aircraft. 
This  use  indicates  that  this  popular  plastic  will  be  given 
certain  optical  jobs  to  do  in  post-war. 

Electroplating  of  plastics  may  soon  demonstrate  more 
than  we  can  talk  about.  From  the  adoption  of  electroplated 
plastics  to  shielded  units  of  radio  and  ignition  circuits, 
you  get  an  idea  of  how  this  development  can  add  millions 
of  new  units  in  plastics. 

Those  recent  developments  in  plastics  and  the  many  "un- 
mentionables”  that  will  become  mentionable  when  war 
censorship  lifts,  make  a sizable  running  total  to  be  for- 
warded  for  a good  post-war  beginning. 

• 

THE  changing  models  of  equipment  demonstrate  that 
machinery  builders  are  following  through  to  give 
molders  the  wherewithal  for  applying  new  developments. 
Electronic  preheating  is  catching  on,  too,  about  as  fast  as 
war  restrictions  and  manpower  adjustment  allow.  It  is 
estimated  that  there  are  about  40  electronic  preheating 
units,  excluding  home  made  units,  among  some  700  molders. 


IF  we’re  to  judge  a plastics  age  by  what  it  begins  with, 
what  it  ends  with  and  what  goes  between — it’s  here ! 
The  transparent  bassinet  of  cellulose  acetate  provides  a 
sanitary  enclosure  for  the  newborn  and  yet  hides  none  of 
his  antics  from  his  admiring  parents.  . . . The  infant  soon 
fondles  a rattle  blown  in  cellulose  acetate  and  gadgets 
molded  of  the  same  material.  . . . As  life  goes  on,  the 
youngster  is  introduced  to  more  plastics : The  comb  of  cel- 
lulose nitrate,  the  acetate  toothbrush  with  nylon  bristles. 
. . . Then  the  childhood  stage  with  its  myriad  of  plastics 
toys.  . . . And  mom  and  dad  have  a movie  record  of  it 
all  on  cellulose  acetate  film;  it  shows  his  first  meal  from 
plastic  dishes. 

In  boyhood,  the  utility  plastics  come  into  his  life.  . . . 
Lessons  on  the  plastic  “blackboard” ; home  work  on  the 
plastic  “slate.”  . . . Piano  practice  on  the  plastic  keyboard 
. . . The  handsome  plastics  pen  and  pencil  set  for  gradua- 
tion  into  high  school  where  the  problems  of  niath,  chem 
and  physics  are  worked  out  with  instruments  of  plastics. 
. . . And  so  on  through  college.  . . . On  the  nights  out  with 
dad’s  car,  “Junior’s"  transportation  and  amusement  utilized 
plastics  from  the  moment  he  stepped  on  the  starter  until 
he  switched  on  the  car  radio  and  relaxed. 

For  the  rest  of  his  span  of  life,  he  takes  plastics  for 
granted,  they  are  all  around  him— on  the  switch  that  turns 
on  his  bedroom  lamp,  the  connectors  and  relays  of  the 
current  supply  that  lights  it,  the  shade  that  diffuses  its 
light.  . . . The  plastic  alarm  clock  is  replaced  by  reveille 
on  a plastic  bugle  when  he  goes  to  war — trained,  trans- 
ported  and  outfitted  with  equipment  using  many  plastics. 

This  generation  now  sees  plastics  concerned  with  life's 
end,  too.  The  sturdy  plastics  casket,  secure  from  mildew 
and  the  corrosion  by  soil  acids — and  resistant  to  scepage, 
helps  those  left  behind  to  find  a consoling  thought. 
Wouldn’t  you  say  this  constitutes  the  “plastics  age”? 

• 

THE  new  molding  technique  of  vaeuum  and  “snap- 
back”  forming  is  destined  to  extend  the  use  of  thermo- 
plastics into  markets  formerly  belonging  to  sheet  metal 
stamping.  The  fabrication  of  thermoplastic  sheets  into 
large  housings,  covers  and  other  formed  sections — through 
the  use  of  a single  inexpensive  die,  or  with  no  die  at  all — 
is  a reality.  The  complcte  details  of  this  new  achievement 
in  plastics  progress  appear,  for  the  first  time,  in  this  issue 
on  Page  22, 

THE  liveliest  post-war  planning  is  being  done  in  the 
studios  of  produet  designers.  Their  drafting  boards  are 
kept  busy  by  manufaeturers  who  are  going  into  complete 
produet  redesign  for  the  time  of  post-war  reconversion. 
Thesc  manufaeturers  don’t  intend  to  begin  where  they  left 
off  by  pulling  old  dies  from  the  shelves  and  dusting  off 
pre-war  designs  from  drafting  room  pigeon  hoies.  They  are 
thinking  in  terms  of  having  a merchandising  edge  in  post- 
war  with  redesigned  produets  using  plastics  to  best  ad- 
vantage.  , ( Conlinued  on  page  112) 
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For  here  is  an  organization  which  under  the  fast  tempo  of  plastics  for 
war  production  has  been  developing  as  well  as  producing  . . . new 
processes  . . . new  and  revolutionary  uses  and  their  application  to  your 

needs.  When  the  war  is  over  and  the  last  battle  is  won INDUS- 

TRIAL  MOLDED  PRODUCTS  and  its  staff  of  specialists  will  be  important 
to  your  planning  ...  to  coordinate  their  research  in  compression  molding 
to  your  product  problem.  For  the  future  . . . plan  on  plastics  and  the 
Industrial  Molded  Products  Company. 

I NDUSTRIAL 
MOLDED  PRODUCTS  CO. 

2035  W.  Charleston  Street 

CHICAGO  47,  ILLINOIS 


There  are  noe  yet  any  examples  of  mold  ed  plastic  boxeara. 
Therc  are  many  examples  of  utililarian  and  decorative  hucldes. 
Hui  boxeara  do  ride  on  whecls  which  do  have  molded  plastic 
covers  for  their  journal  boxes.  Plastic  replaced  iron  for  this 
job  because  it  did  a betler  job—  provided  a better  Seal  of  the 
box  to  keep  ftreasc  in  and  dirt  out.  It  is  but  another  examplc 
of  the  big  jobs  plastics  can  do  in  teaming  up  with,  or  replacing 
metals— to  advantage.  Plastics  make  beautiful,  colorful  doo- 
dads— but  they  can  do  rough  work,  too.  When  you  hegin  on 
the  design  of  a new  produet,  give  considcration  to  plastics— 
and  write  for  our  helpful  and  informative  booklet  "Will  You 
Usc  Plastics?** — a valuable  source  of  general  and  technical 
data  on  molded  plastics.  Write  us  today! 

A MOS  MOIDID  PLASTICS  • IDINIUIOH,  INDIANA 

Dlvitfe*  et  Anol -TXoMpion  Ce«*eretlee 
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PLASTICS  MATERIALS 


One  of  the  many  wartime  plastics  applications — the  strong,  resilient,  vinyl  plastic  tow-rope,  hauling  personnel  and  cargo  gliders 


PRODUCTION FOR  WAR  HAS  GIVEN 
GRE  AT  IMPETUS  TO  INTRODUC- 
TION  OF  NEW  MATERIALS  AND 
NEW  APPLICATIONS  WHICH  WILL 
EXPAND  PLASTICS  INTO  MANY 
MORE  INDUSTRIES  IN  POST- WAR 


LI,  £ 3.  X 


oug.ee 


Tha  author  has  served  the  plastics 
industry  as  journalist,  consultant 
and  educator  since  1924.  In  1940 
he  organized  the  Advisory  Board 
of  the  Plastics  Institute  of  which 
he  is  chairman.  His  intimacy  with 
the  many  developments  in  the 
plastics  industry  since  its  early 
stages  of  expansion,  has  made 
him  an  outstanding  contributor  of 
authoritative  writings  on  materials 
and  methods. 


TUCKED  away  in  hard-to-find  corners  of  huge  aircraft 
plants,  serious  young  men  spend  long  days  fastening 
things  together  and  tearing  them  apart  again,  not  as  a 
pastime  but  in  a desperate  effort  to  find  better  adhesives 
and  ways  to  apply  them.  Riveting,  the  bottleneck  of  air- 
craft and  ship  production,  has  given  way  to  more  rapid 
welding  in  many  places.  Shipyards  tried  it  and  produc- 
tion jumped.  Aircraft  tried  it,  but  only  in  places  where 
welding  would  do  as  well.  The  number  of  places  was  com- 
paratively  small.  Now,  with  plywood  and  fabrics  supple- 
menting  metals,  the  search  is  on  for  the  perfect  plastics 
cement. 

Chemists,  creators  and  developers  of  plastics  materials, 
are  growing  bald  and  baggy-eyed  in  their  struggle  to  meet 
the  problem  because  they  know  that  markets  for  plastics 
adhesives  extend  far  beyond  present  needs,  into  postwar 
fields  which  will  keep  their  factories  humming  if  their 


research  succeeds.  Much  progress  has  been  made.  Plastics 
cements  that  required  tremendous  pressure  and  heat  to 
cure  have  been  shoved  aside  by  more  rapidly  curing  ce- 
ments where  catalysts  speed  polymerization  and  little  or 
no  pressure  is  required. 

When  presses  were  discarded  for  the  more  versatile 
rubber  bag  and  clamp  pressures,  size  limitations  for  plas- 
tics bonded  plywood  were  extended  so  that  sheets  of  un- 
precedented  proportions  in  wide  variations  of  shapes  be- 
came  practical.  The  plywood  trainer  and  Mosquito 
Bomber  show  what  can  be  done.  Although  the  plywood 
trainer  got  a “kayo”  decision  from  Army  officials  in  this 
country,  the  Mosquito  Bomber  is  still  giving  a good  ac- 
count  of  plastics  bonded  aircraft  in  the  bombing  of 
Europe  and  it  was  this  construction  medium  that  pro- 
vided  England  with  fast-built  planes  when  they  were  needed 
most.  Never  was  so  much  owed  to  so  new  a product, 
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and  rarely  was  a product  more  vigorously  tested. 

The  immediate  struggle  is  for  rapid,  permanent  bonding 
of  canvas,  paper,  glass,  and  fiber  laminates  for  semi-struc- 
tural  parts.  Many  have  been  made  and  production  is  in- 
creasing  every  day.  Ureas,  phenolics,  allyl  alcohol,  and 
iurane  cements  give  these  fillers  properties  they  never 
had  before.  They  produce  laminated  structures  that  are 
resistant  to  moisture,  fungus  growth,  salt  spray  and  other 
destroying  elements  which  found  old  style  plywood  easy 
. to  lay  low  after  a few  months’  service. 

Ureas,  phenolics  and  allyl  alcohols  are  well  known.  Their 
properties  have  been  recorded  in  detail.  Furane  (or  fur- 
fural)  resin  is  comparatively  new.  Its  raw  materials  are 
abundant  and  many  chemists  are  working  on  its  applica- 
tion in  bonding  and  impregnating  fibrous  materials.  Its 
future  looks  bright.  Recent  tests  for  one  compound  indi- 
cate  that  “glue  lines"  are  stronger  than  the  plastics  it 
bonds.  Phenolic  canvas  laminates  cemented  together  with 
furane  cement  will  tear  at  the  canvas  line  rather  than  give 
way  at  the  bond.  Rubber  cemented  to  acrylic  sheet  with 
furane  resin  will  be  destroyed  itself  before  it  will  release 
its  bond.  Aluminum  cemented  to  aluminum  will  withstand 
a pulling  tension  of  3500  psi.  This  is  not  to  say  the  ideal 
adhesive  has  been  found.  It  means  simply  that  better  ad- 
hesives  are  being  developed  by  researchers  and  there  will 
be  no  stopping  them  until  it  is  found. 

Furane  cement  impregnates  rapidly  because  it  is  not 
viscous.  It  lends  much  of  its  strength  and  moisture  re- 
sistance  to  wood,  paper,  fabric,  or  whatever  it  sticks  to- 
gether. Ordinary  plaster  of  Paris  impregnated  with 
furane  resin  gains  400  percent  in  compressive  strength; 
makes  it  cheap  and  fairly  suitable  as  jigs  and  dies  for 
forming  metals  and  wood  veneers.  Reason  is,  it  contains 
no  volatiles  to  be  driven  off  during  polymerization.  It 
doesn’t  blister  or  warp.  It  cures  at  room  temperature  but 
the  cure  can  be  speeded  by  oven  heat. 

What  does  all  this  mean  in  post-war? 

It  means  that  many  things  which  were  formerly  glued. 
welded,  dowelled,  or  nailed,  will  be  bonded  with  plastics 
adhesives.  It  means  that  many  things  which  once  were 
built  up  piece  by  piece  will  be  molded  as  integral  units 
with  savings  in  man  hours,  weight,  and  cost.  Prefabri- 
cated  rooms,  houses,  beach  hornes,  mountain  cabins,  gar- 


Alrcraft  wing  eectiona  molded  bom  large  eheete  ot  mahoqany 
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ages,  commercial  buildings,  may  not  be  as  far  distant  as 
some  suppose.  Plastics  cements  may  make  it  possible  to 
build  without  nails.  Bathrooms  and  kitehens  can  be  pre- 
fabricated  more  economically  in  factories  where  skilled 
workmen  and  mechanical  facilities  are  available,  then 
moved  complete  to  the  building  site.  These  units  require 
more  skilled  manipulation,  more  experienced  men,  to  as- 
semble  on  the  job  than  any  other  rooms  in  a house.  More 
time  is  wasted  while  the  carpenter  waits  for  the  electri- 
cian,  who  waits  for  the  plumber,  who  waits  for  his  helper 
to  run  back  to  the  shop  for  a forgotten  part.  Prefabrica- 
tion  avoids  these  stumbling  methods  of  building,  and  plas- 
tics, more  than  anything  else  perhaps,  make  prefabrica- 
tion  possible  because  of  the  peculiar  properties  they  lend 
to  wood  and  other  structural  materials. 

Don’t  expect  an  all-plastics  house.  That’s  silly,  of 
course.  But  don’t  underestimate  the  part  plastics  will 
play  in  home  construction  and  furnishing  when  the  war 
is  won.  New  plastics  and  new  methods  are  naturals  for 
refrigerators,  cabinets,  drawers,  wardrobes,  translucent 
or  transparent  doors  and  screens,  storage  space,  and  me- 
chanical aids.  Even  walls  and  partitions  in  hornes  can  be 
made  of  translucent  plastics  blocks.  Or  covered  with  plas- 
tics coatings  that  protect  surfaces  against  cleaning  com- 
pounds.  These  will  come  in  direct  proportion  to  economies 
effected  in  competition  with  older  materials  and  more 
laborious  manufaeturing  methods.  Where  no  economies 
are  found,  plastics  will  not  be  used. 

Innovations  in  Bonding  Methods 

Other  things  besides  buildings  are  fastened  together 
by  various  means.  Almost  everything  manufaetured  re- 
quires  some  assembly  and  fastening  devices  to  hold  it  to- 
gether. Rivets,  bolts,  screws,  Ihread,  all  have  their  weak 
points.  They  loosen,  wear,  rust  or  rot,  and  when  they 
do,  their  service  fails.  Plastics  might  introduce  innova- 
tions in  fastening  methods.  Plastics  sheets  are  stitehed 
together  by  high  frequency  spot  welding  with  nary  a 
thread  to  rot  nor  a hoie  to  leak.  Shoe  soles  long  have 
been  cemented  instead  of  stitehed.  When  it  rains,  the 
water  stops  at  the  line  of  plastics  cement.  Even  leather 
soles  are  impregnated  with  water-resistant  plastic  to  pro- 
long  their  life.  One  chemist  of  my  acquaintance  has  worn 
for  three  months  a pair  of  shoes  with  canvas  soles  impreg- 


P 38  eiperimenlal  door  Mellon  ol  two  piece»  of  pheootlc  lam. 
Lnated  canvaa  bonded  at  the  center  and  edge»  with  furane  reeln 
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nated  with  vinyl  and  cemented  on  with  furane.  This, 
during  the  rainy  season,  and  there  is  no  sign  of  wear,  no 
leaks,  and  no  “letting  go”. 

Elasto  -Plastics 

Adhesives,  and  low  pressure  molding  and  laminating 
methods  are  but  one  tiny  cloud  on  the  plastics  horizon. 
“Stretchy”  types,  called  elastomers,  line  gasoline  tanks 
made  of  anything  from  paper  to  rope.  They  have  no  fear  j 
of  high  octane  fuels,  even  those  containing  toluol,  xylol, 
or  benzol,  because  they  are  immune  to  attack  by  thése 
fluids  and  are  cheap  to  build.  They  are  molded  and  ex- 
truded  like  other  plastics  and  are  assigned  to  important 
war  jobs.  Just  to  name  a few:  hydraulic  hose,  fuel  hose, 
Navy  Diesel  engine  parts,  Sperry  Gyropilots,  chemical 
warfare  equipment.  When  there  are  some  to  epare,  these 
elastomers  will  make  good  protective  clothing  for  workers 
handling  petroleum  solvents  and  chemicab.  Shoes,  gloves, 
aprons  and  hats  can  be  made. 

Stretchy  plastics,  whether  vinyL  vinyl  chlorides,  copoly- 
mers,  or  out-and-out  synthetijf  rubber,  have  man-size 
industrial  jobs  ahead  of  them.  Their  ability  to  resist  oxi- 
dation  and  to  retain  their  elasticity  on  long  exposure  to 
sun  and  oils  will  dictate  their  usage.  They  may  not  make 
as  good  automobile  tires  as  natural  rubber.  That  remains 
to  be  seen.  But  their  ability  to  stretch  200  percent  without 
losing  their  elastic  memory  implies  their  value  to  many 
an  engineer’s  mind. 

Each  Material  Has  Its  Place 

There  are  altogether  too  many  promising  materials  and 
methods  to  cover  in  a hit-and-run  review.  Many  will 
have  to  be  left  for  another  serving.  Silicones  can  hardly 
be  mentioned  out  loud  except  to  say  that  they  overcome 
one  of  the  greatest  weaknesses  of  many  plastics — resistance 
to  high  heat.  Ethyl  cellulose  made  suitable  canteens  for 
soldiers  when  everybody  said  they  could  be  made  only 
of  metal.  This  same  plastic  has  turned  out  to  be  tough 
enough  to  take  drop-hammer  blows,  day  after  day,  on 
metal  forming  production  lines  where  it  is  used  as  a 
punch  die.  And,  among  other  things,  it  has  laminated 
various  fillers  into  boats  and  aircraft  parts  which  take 
a lot  of  abuse.  Since  their  beginning,  plastics  have  been 
insulation  superb.  Since  Pearl  Harbor  they  have  insulated 
almost  every  type  of  ( Continued  on  page  104) 


Experimental  wing  tip  of  resin  bonded  and  impregnated  wood  veneers 
has  excellent  strength-weight  ratio  and  high  resistance  to  weathering 


This  glider  tow  rope  is  made  of  many  strands  of  nylon  filament.  This 
plastic's  tensile  strength  easily  withstands  the  shock  of  take-off: 


The  angle  and  U-channel  are  made  of  W birch  veneer,  phenolic 
resin  bonded.  Trough  channel  is  1/16”,  of  the  same  construction 
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Thts  ii  the  type  oi  equipment  used  in 
vacuum  iorming  plastics.  The  con- 
tact  pin  can  be  seen  in  the  chamber 


Limp  and  flexible  bom  heating  in 
an  oven,  the  sheet  is  clamped  be- 
tween  a Masonite  ring  and  the  pot 


Evacuation  of  the  pot  draws  the  sob 
■heet  into  a parabolic  shape  whlch  con- 
tacts  the  pin,  shutting  off  the  vacuum 


NEW  VACUUM  TECHNIQUE 
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Rohm  & Hast  Company 


Formed  oi  Pleriglaa  by 
the  snopback  method.  the 
houslng  coets  SUS  complete 


USE  OF  AIR  PRESSURE  DIFFERENTIALS 
SPEEDS  M AKING  3-DIMENSIONAL  PARTS 


P LASTICS  have  come  of  age  during  the  last  few  years 
not  only  because  of  improvements  in  materials,  but 
also  because  of  improvements  in  transforming  those  mate- 
rials into  finished  products.  It  was  only  a few  years  ago, 
for  example,  that  an  8-oz.  injection  molding  press  was  a 
novclty;  now  presses  of  three  and  four  times  that  capacity 
are  in  service  and  much  larger  ones  are  promised  for  the 
future. 

Similarly,  the  fabrication  of  plastic  sheets  was  some- 
what  in  the  trinket  stage  even  as  late  as  1936.  Now  large 
aircraft  parts,  meeting  high  optical  as  wcll  as  mechanical 
standards,  are  in  mass  production.  True,  plastics  fabri- 
cation has  not  yet  rcached  tKe  stage  of  development  of 
the  metal-working  industry,  but  rapid  progress  has  been 
made  particularly  during  the  war  years. 

One  major  step  forward  has  been  the  use  of  air  pres- 
sure  differentials  in  the  forming  of  three-dimensional  sec- 
tions  from  flat  sheet.  These  methods.  developed  in  the 
Rohm  8t  Haas  Company  plant  and  introduced  into  the 
plants  of  their  sub-contractors,  have  been  the  key  to  the 
successful  fabrication  of  thousands  of  Plexiglas  (methyl 
methacrylate)  turrets,  astrodomes  and  othcf  aircraft  parts. 
Morcover.  they  hold  real  significance  for  the  future  of 
fabricated  plastics,  for  they  extend  the  range  of  shapes 
which  can  be  fabricated  efliciently  and  economically  from 
acrylic  sheets. 

Step  by  step,  fabricating  methods  advance  and  when  a 
great  stride  is  made  in  fabricating  technique,  plastics  ma- 
terials fit  more  products.  This  new  air  pressure  differ- 


Thls  4.5  lb.  east  alu- 
mlnum  houslng  cost 
$3.45,  sxclusive  oi  diss 
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After  a few  minutes'  cooling,  speeded 
by  the  electric  fan,  the  astrodome  has 
set  perraanently  to  a spherical  section 


The  astrodomes  are  tested  with  a surveyors'  transit  sighted  on  a target 
50  ft.  away.  If  the  introduction  of  an  astrodome,  in  any  one  of  32 
positions,  causes  an  error  of  more  than  4/5",  the  dome  is  rejected 


SIMPLIFIES  SHEET  FORMING 


ential  technique  for  thermoplastics  paves  the  way  for  fast, 
low  cost  housing  and  forms  of  sizes  comparable  to  the 
Products  of  huge  metal  stamping  presses. 

At  the  outset  of  World  War  II,  the  standard  procedure 
for  the  forming  of  large  three-dimensional  sections  consist- 
ed  of  heating  a thermoplastic  sheet  such  as  Plexiglas  in  an 
oven  to  a terriperature  of  220-300°  F.  After  removal  from 
the  oven,  it  was  allowed  to  cool  for  a few  seconds  to  chill 
and  harden  the  surface  slightly.  Then  a ring  of  men — 
numbering  as  many  as  12  in  some  cases — literally  stretched 
the  still  soft  sheet  over  a male  form.  This  stretch-forming 
method  produced  parts  vvhich  were  optically  satisfactory 
but  the  method  required  a number  of  skilled  men  and 
there  was  always  some  danger  of  deforming  the  smooth 
polished  surface  of  the  sheet  in  stretching  it  over  the 
cloth  covered  form.  Attempts  to  mechanize  the  process 
to  approach  the  stamping  and  swaging  methods  of  the 
metal  industry  were  not  too  successful  because,  even  with 
polished  dies,  mold  marks,  or  “mark-off”,  were  often  ex- 
cessive. 

Vacuum  Forming 

The  use  of  male  and  female  forms  was  not  entirely 
satisfactory,  especially  where  optical  properties  were  im- 
portant, because  both  surfaces  of  the  soft  acrylic  sheet 
came  in  contact  with  molds  and  the  chances  for  mark-off 
were  therefore  doubled. 

When  air-pressure  differentials  do  the  work  of  form- 
ing, all  of  these  objections  are  answered.  Time  and  par- 
ticularly  manpower  are  cut.  Stretching  in  the  sheet  is 
far  more  uniform  than  a ring  of  men  can  usually  obtain. 
Most  important,  contact  between  the  sheet  and  the  form 
is  either  entirelv  eliminated  or  markedlv  reduced  and  opti- 
cal distortion  of  the  surface  is  therefore  held  to  a minimum. 

An  excellent  case  in  point  is  the  fabrication  of  Army 
and  Navy  navigator’s  astrodomes.  For  this  part  and  for 
most  air-forming,  we  have  preferred  vacuum-forming  to 


Installed  in  an  airplane,  the  Plexiglas  astrodome 
protects  the  navigator  and  provides  clear  sighting 

pressure  blowing;  first  because  of  the  safety  factor,  and 
second  to  avoid  the  danger  of  stray  drafts  of  cool  air 
hardening  the  sheet  unequally  during  forming. 

The  astrodome  is  a shallow  section  of  a sphere  about 
6"  by  22"  in  diameter.  The  optical  tolerances  of  this  part 
are  extremely  critical  for  the  aerial  navigator  sights  his 
sextant  through  the  acrylic  form.  A deviation  in  these 
observations  of  1°  is  an  error  of  almost  70  miles  on  the 
earth’s  surface.  These  70  miles  could  be  disastrous  to 
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Two  different  shaped  vacuum  pota  and 
the  parte  that  were  produced  by  them 


American  bombers  over  enemy  territory  or  over  the  ocean. 

Especially  selected  Plexiglas  sheets  are  heated  in  an  oven 
to  approximately  250' F.  The  soft  sheet  is  removed  and 
quickly  laid  over  the  top  of  a vacuum  pot.  A ring  of 
Masonite  die-stock  is  lowered  to  clamp  the  edges  of  the 
sheet,  and  the  vacuum  valve  opened.  As  the  sheet  is  drawn 
to  the  required  6'  depth,  it  touches  a contact  point 
which  automatically  shuts  the  vacuum  valve.  If,  in  cool- 
ing,  the  sheet  tends  to  draw  away  from  the  contact  point. 
the  vacuum  valve  is  again  opened.  Thus  the  depth  of 
draw  is  automatically  controlled  within  close  tolerances. 
In  a matter  of  minutes,  the  part  is  cool  enough  to  be  re- 
moved. Because  the  operation  is  mechanized  and  even 
the  light  clamping  ring  counter-balanced.  a team  of  two 
girls  can — and  has — turned  out  literally  thousands  of  thesc 
parts,  each  mecting  extremely  close  optical  tolerances. 

In  the  inspection  of  these  parts,  a survcyor’s  transit 
is  aimed  at  a target  50  ft.  away.  If  the  introduction 
astrodomc  in  any  one  of  32  positions  introduces  an  error 


of  more  than  4/5"  in  the  transit  sighting,  the  dome  must 
be  rejected. 

Since,  in  the  case  of  astrodomes,  the  opening  in  the 
vacuum  pot  is  circular,  the  astrodome  itself  is  a section 
of  a sphere  even  though  it  is  formed  with  a shallow  draw. 
This  effect  is  even  more  apparent  in  the  case  of  parts  with 
deeper  draws.  Since  most  of  the  first  stretch  comes  in 
the  center  of  the  sheet,  this  section  thins  out  first  and 
therefore  hardens  first  because  of  the  more  rapid  heat 
dissipation.  The  thicker  areas  around  the  sides  and  cir- 
cumference  continue  to  be  drawn  since  they  are  still  soft 
and  plastic.  Thus  a bulging  or  fishbowl  shape  is  pro- 
duced. Even  if  the  opening  of  the  vacuum  pot  is  square 
or  triangular,  the  Plexiglas  tends  toward  a spherical 
shape  since  a sphere  has  the  smallest  skin  for  any  given 
volume.  The  same  basic  law  would  apply  in  the  case  of 
blowing  soap  films  through  different  designs  of  openings. 
The  resultant  shapes  are  often  called  “surface  tension 
shapes”. 

It  is  possible  to  increase  the  number  of  shapes  which 
can  be  fabricated  by  vacuuni-forming  by  altering  the  shape 
of  the  pot  opening  in  two  dimensions.  Varying  the  open- 
ing of  the  part  in  the  second  dimension  is  sometimes 
very  desirable  since  it  materially  reduces  the  inevitable 
thinning  out  of  the  sheet.  This  thinning  out,  incidentally, 
is  not  always  undesirable  either  optically  or  mechanically. 
In  the  case  of  the  astrodome,  for  example,  it  does  not 
affect  the  accuracy  of  the  navigator’s  reading  or  it  can 
be  compensated  for  in  a sighting  mechanism.  Also,  sur- 
face tension  shapes  are  usually  stronger  as  well  as  more 
desirable  aerodvnamically.  Air  pressure  differential  form- 
ing offers  an  advantage  over  stretch-forming  in  that  the 
thinning  out  is  relatively  uniform. 

Where  the  desired  part  varies  radically  from  a true 
surface  tension  shape,  it  is  often  possible  to  form  the  part 
by  the  so-called  snap-back  method.  This  method  is  based 
on  the  tcndency  of  heated  Plexiglas  to  return  to  its  original 
flat-  sheet  form,  a tendency  known  as  “elastic  or  plastic 
memory". 

" Snap-back " Forming 

Snap-back  forming  is  a variant  of  vacuuni-forming  and 
is  also  done  in  a vacuum  pot.  After  the  heated  sheet  is 
drawn  into  the  pot,  a wood  or  plaster  male  form,  w’hicli 
reproduces  the  inside  contour  of  the  desired  part,  is  low- 


Snap-back  forming  dlfferi  sllghtly  from  vacuum  forming.  In  maldng  a turret.  operator  at  left 
rolla  a «hoot  into  the  oven.  while  at  the  right  the  aoft  sheet  la  be  Ing  itretched  acroea  the  pot 


ered  into  the  bubble  formed  by  the  Plexiglas  sheet.  Since 
the  sheet  is  still  hot,  it  will  have  a tendency  to  re- 
sume  its  flat  sheet  form.  Therefore,  as  the  vacuum 
is  gradually  released,  the  Plexiglas  “snaps  back”  slowly 
j against  the  form.  This  stage  of  the  operation  requires 
care  to  reduce  to  a minimum  any  movement  of  the  soft 
sheet  relative  to  the  form.  It  could  be  made  automatic, 
however. 

Fromed  by  Air 

Here  again  the  work  of  forming  is  done  by  air.  Instead 
of  being  stretched  across  the  form,  the  Plexiglas  is  stretched 
before  it  comes  in  contact  with  the  form.  The  form  is, 
of  course,  constructed  with  sufficient  draft  to  permit  easy 
removal  of  the  piece. 

While  snap-back  forming  has  been  used  for  many  differ- 
ent shapes,  including  the  familiar  power  turret  mounted 
on  the  back  of  most  American  bombers,  it  also  imposes 
certain  contour  limitations.  The  heated  sheet  will  not 
snap  back  into  reverse  curves  and  will  not  follow  rapid 
changes  of  contour  very  accurately.  Nevertheless,  it  is 
possible  to  maintain  closer  contour  tolerances  in  snap- 
back  forming  than  is  possible  in  vacuum-forming — 
approximately  has  been  obtained  as  opposed  to  —]A,"  or 
even  —Yi"  for  some  vacuum-formed  parts  made  by  careful 
production  methods. 

By  variations  in  the  vacuum  and  snap-back  methods,  it 
is  also  possible  to  maintain  closer  control  of  the  thinning 
out  of  a given  section  during  forming.  For  example,  if 
additional  thickness  is  required  at  the  apex  of  the  deeply 
drawn  sections,  it  is  possible,  in  snap-back  forming,  to 
allow  the  form  to  come  in  contact  with  the  Plexiglas  as  it 
is  being  drawn  down.  The  form  will  cool  the  sheet  in 
that  area  and  reduce  the  thinning  out  of  that  section. 

In  other  cases,  it  is  possible  to  cool  parts  of  the  sheet 
by  means  of  air  blasts,  but  this  practice  cannot  be  recom- 
mended  since  it  may  well  set  up  undesirable  strains  in  the 
formed  part.  With  skilled  operators  it  is  also  possible 
to  allow  a certain  amount  of  the  material  to  slip  in  through 
the  clamping  rings  during  drawing.  Still  another  method 
consists  of  differential  heating  of  the  Plexiglas  blank — 
in  other  words,  by  covering  certain  sections  of  the  sheet 
while  it  is  in  the  oven.  These  sections  will  not  be  soft- 


ened  and  hence  not  stretched  or  thinned  out  in  the  form- 
ing operation. 

Inherent  in  both  the  vacuum  and  snap-back  methods  is 
an  integral  flange  at  least  }i"  wide  where  the  part  has  been 
clamped  to  the  vacuum  pot.  In  the  installation  of  such 
parts,  this  flange  provides  a strong  and  simple  method  of 
mounting.  The  contour  of  these  flanges  can  be  held  to 
fairly  close  tolerance  regardless  of  the  tolerance  main- 
tained  on  the  rest  of  the  part.  Very  often  it  is  desirable 
to  specify  tolerances  only  for  the  flange  allowing  greater 
leeway  in  the  contour  of  the  rest  of  the  section. 

Since  these  methods  have  been  in  use  in  the  Rohm  & 
Haas  Company  plant,  their  possibilities  in  the  manufac- 
ture  of  aircraft  sections  have  been  thoroughly  explored. 
However,  in  forming  other  Plexiglas  parts  ranging  from 
light  shields  to  business  machine  housings  and  bottles  to 
decorative  globes,  they  should  prove  even  more  useful. 
The  obvious  economies  they  offer  will  permit  plastics  to 
be  used  for  a host  of  such  medium  and  large  three-dimen- 
sional  parts  which  ought  not  be  molded  because  of  the 
limitations  of  press  capacity  or  cost  of  molds  and  for 
which  older  forming  methods  were  slow  and  costly.  end 


The  turret  as  it  is  installed  on  a 
North  American  Mitchell  bomber 

The  heated  sheet  is  wiped  as  it  is  drawn  into  the  pot,  then  the  mold  is  lowered  to  reproduce 
the  inside  contour.  The  view  at  the  right  shows  the  iormed  turret  being  removed  from  the  pot 


Coating:  Three  coato  of  a mold  coating  compound, 
and  one  of  liquid  waz  are  brushed  on  the  mold 


2 Pouring:  Careful  pouring  of  the  batch  into  the  mold 
ie  necesaary  to  avoid  the  trapping  of  air  bubblee 
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Casting  Heavy-Duty 
PRODUCTION  TOOLS 


President.  Adhere.  Incorporeted 


"TOOLITE,"  a thermose  t ting 
PLASTIC,  CONTRIBUTES  TO  THE 
WAR  EFFORT  IN  FORMING  AND 
STRETCHING  AIRCRAFT  PARTS 


TECHNICAL  advancement  in  the  use  of  east  phenolics 
for  tool  mounts  and  nietal  forming  tools  has  made 
important  strides  with  the  development  of  materials  that 
have  unusually  favorable  characteristics.  Plastics  form 
blocks  and  other  tools  were  first  used  because  of  a critical 
shortage  of  strategie  metals,  their  development  taking  place 
principally  in  aireraft  plants,  where  large  sections  of 
aluminum  alloys  are  formed.  Since  schedules  in  aireraft 
plants  did  not  call  for  large  numbers  of  such  parts  or  the 
rapid  produetion  demanded  by  other  industries  such  as 
automobiles,  plastics  dies  made  acceptable  aireraft  produe- 
tion utilization. 

Early  types  of  plastics  tools  had  relatively  little  to  rec- 
ommend  them  except  availability  and  ease  of  produetion. 
As  materials  improved,  however,  thesc  tools  gradually 
equaled  or  excelled  their  nietal  rivals  in  overall  cost  and 
performance. 

Today,  plastics  have  reached  the  point  where  they  are 
no  longer  regarded  as  substitute  materials.  In  less  than 
two  years,  east  resins  have  gained  so  strong  a position  that 
' some  produetion  men  predict  their  use  for  a majority  of 
metal  forming  operations  on  postwar  aireraft,  as  well  as 
a wide  range  of  applications  throughout  metal  forming 
industries.  Plastics  have  attained  this  position  because 
intensive  research  has  created  and  devcloped  properties 
and  characteristics  to  fit  them  exactly  into  speeific  Services. 
Rather  than  a hit-or-miss  approach  or  the  use  of  resin 
as  a "cure-all”.  present  plastics  technicians  recognize  limi- 
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3Curing:  Filled  mold  is  placed  in  a temperature-  A Hemoval:  Once  cured,  female  castings  are  removed  from 

controlled  oven  for  a predetermined  period  of  time  the  mo^d  immediately;  male  castings  shrink  in  the  mold 


tations  as  well  as  advantages  of  these  materials  and  use 
theni  on  a scientifically  controlled  basis. 

Much  of  the  recent  development  in  aircraft  tools  and 
tooling  has  been  based  on  Toolite,  a thermosetting  phenolic 
resin  developed  by  Adhere,  Inc.,  of  Los  Angeles.  The  tool- 
ing and  manufacturing  research  divisions  of  Consolidated 
Vultee  Aircraft  Corp.  were  leaders  in  research  with  this 
material,  which  is  now  in  use  by  many  leading  airplane 
manufacturers. 

One  difficulty  with  former  use  of  casting  resins  was 
that  each  batch  had  to  be  mixed  with  the  appropriate 
filler,  an  operation  that  always  involved  possibilities  of 
error.  Toolite  is  ready  mixed  in  liquid  form,  to  which 
only  the  catalyst  need  be  added,  assuring  uniformity  from 
one  batch  to  the  next. 

Tools  Have  Great  Strength 

Tools  made  of  this  material  have  a high  compressive, 
flexural  and  impact  strength.  Laboratorv  tests  have  shown 
compressive  strengths  of  Toolite  above  13,000  psi,  with 
flexural  strength  of  3270  psi  and  impact  strength  of  .25  ft. 
Weight  after  hardening  is  78.59  per  cu  ft,  weight  which 
makes  possible  tools  that  are  easy  to  handle,  such  as 
router  blocks  and  radial  drills. 

After  curing,  these  plastics  tools  show  no  apparent  ab- 
sorption  of  water,  oil  or  cutting  compound.  There  is  no 
softening  point  as  Toolite  chars  above  400'F.  This  mate- 
rial is  a non-conductor  of  electricity,  and  is  resistant  to 
alkaline  Solutions,  except  for  surface  color.  Furthermore, 
solvents  or  commercial  acid  Solutions  have  no  deleterious 
effect  on  it. 

Although  plastics  tools  are  making  excellent  records  in 
production  service,  workers  must  be  educated  against  their 
abuse.  Aircnaft  manufacturers  report  a tendency  on  the 
part  of  employees  to  test  the  new  material  with  hammers 


This  radial  drill  finds  its  structural  strength  in  thermosetting  plastic 
castings.  The  head  housing,  radial  arm,  and  swivel  mounting 
are  east  of  Toolite.  The  assembly  is  light  in  weight  and  unu- 
sually  strong.  Acid  vats  also  are  east  of  the  same  plastic  material 


Finished:  This  tool  arm  of  Toolite  has  been  provided  with 
a metal  insert  for  attachment  to  the  radial  drill  shown 
below.  A number  of  these  unusual  applications  are 
in  operation  at  Consolidated  Vultee's  San  Diego  plant 
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drill  are  now  beine  east  in  one  piece  with  a core  of  air 
filled  Toolite  which  remains  inside  the  completed  mold. 

Among  the  more  generally  used  tools  in  the  aireraft 
industry  are  compound  dies  for  the  hydropress.  Where 
it  was  formerly  necessary  to  make  a pattern,  a sand  mold 
and  a casting  that  had  to  be  machined,  such  dies  may  now 
be  east  of  Toolite  with  virtually  no  finishing  process  re- 
quired.  Used  with  the  thermoplastic  “Plastalloy”  for  a 
punch,  Toolite  has  been  found  suitable  for  female  dies  and 
pressure  pads  for  double  action  hydropress  operations. 
One  part  now  being  made  with  this  tool  is  a window  frame 
of  .050  gauge,  24S-0  with  a hold  down  area  of  20"  by  30", 
with  150  tons  on  the  pressure  pad  and  300  tons  on  the 
punch  and  female  die. 

Stretch  press  blocks  made  of  plastics  are  lighter  than 
concrete  forms  and  have  the  additional  advantage  of  using 
a water  soluble  oil  for  quick  cleaning.  In  one  plant,  more 
than  1000  pieces  have  been  formed  under  the  same  plastic 
block  on  a stretch  press. 

In  addition,  Toolite  dies  need  no  machining,  scraping 
and  other  finishing  processes.  They  thus  free  expensive 
machine  tools  and  skilled  workmen,  who  would  otherwise 
be  engaged  in  the  finishing  of  metal  tools. 

Conventional  Tools  Used 

Conventional  woodworking  tools  can  be  used,  or  the 
Toolite  dies  can  be  east  to  conform  exactly  to  the  contours 
of  molds.  Simple  form  blocks  are  easily  cut  out  of  east 
slabs,  which  are  customarily  made  up  to  3"  by  5",  and 
yi"  to  5"  thick.  The  material  will  pick  up  any  finish  on 
the  mold,  so  that  wood  grains,  rough,  or  glass-smooth 
surfaces  may  be  obtained  as  desired. 

Equipment  normally  required  for  the  operation  of  a suc- 
cessful  tooling  department  ineludes  standard  cake  mixers 
of  80  qt  capacity,  20-qt  and  80-qt  tin  lined  mixing  bowls  and 
80-gal  storage  tank  with  motor  driven  agitator,  cleaning 
and  rinsing  bowls,  thermostatically  controlled,  electric 
ovens  of  ample  size  to  make  the  largest  casting  desired, 
and  necessary  Controls,  steam  and  water  lines,  etc. 

In  the  Toolite  casting  process,  which  is  easily  done  by 
unskilled  workers  so  long  as  directions  are  followed,  the 
first  step  is  preparation  of  the  mold,  which  may  be  of  wood, 
Toolite  or  another  plastic.  Molds  must  be  designed  with 
generous  radii  at  corners  and  with  suitable  allowance  for 
shrinkage.  The  inside  surface  of  the  plastic  mold  is  given 
three  coats  of  mold  coating  compound  and  one  coat  of 
liquid  wax.  Liquid  Toolite  is  thoroughly  stirred  in  the 
storage  tank  and  the  correct  amount  of  catalyst  is  added 
to  the  batch  to  be  poured.  This  is  now  mixed  and  after 
standing,  the  batch  is  again  stirred  before  pouring  into 
the  mold. 

The  liquid  resin  is  poured  carefully  so  as  to  strike  the 
lowest  part  of  the  mold  so  that  no  air  bubbles  are  trapped. 
Castings  poured  under  vaeuum  have  shown  extraordinarilv 
high  density  and  strength,  but  so  far  this  method  has  not 
been  considered  necessary  or  practical  in  commercial 
operations. 

Metal  inserts  for  reinforcement,  anchoring,  clamping, 
locating,  etc.,  may  be  installed  quickly  and  permanently. 
The  filled  mold  is  placed  in  the  oven  at  150' F for  four 
to  eight  hours,  depending  on  its  size  and  the  mold  material. 
Once  caked,  female  castings  are  imniediately  removed,  but 
male  castings  are  allowed  to  shrink  first,  then  removed. 

Toolite  dies  are  easily  clraned  with  denatured  alcohol 
or  a hot  solution  of  any  good  alkaline  clearter.  They  can 
be  quickly  and  easily  repaired  if  necessary,  and  old  dies 
can  be  redaimed  for  use  as  filler. 

Standard  plastics  tooling  departments  are  now  being 
established  in  many  sections  of  the  country  and  it  is  rea- 
sonable  to  expect  that  this  method  of  tool  produetion  will 
find  broader  use  in  many  divisions  of  industry.  end 


Toolite  can  be  machined  by  conventional  woodworking  tools. 
Here  form  blocks  are  being  cut  (above)  and  shaped  (below) 


or  by  dropping  it  on  concrete  floors.  Part  of  the  use  of 
these  tools  must  be  education  of  the  workers  that  these 
are  precision  tools  just  as  much  as  though  they  were  made 
of  metal. 

Plastic  material  was  used  in  structural  parts  for  the 
first  time  in  radial  drills  built  by  Consolidated  Vultee’s 
San  Diego  plant;  these  parts  measure  18"  by  24",  12"  by 
22*.  There  also  is  a 14'  high  stand. 

Instead  of  being  east  in  a split  mold,  parts  for  the  radial 
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Tonettes  molded  by  Eimer  E.  Mills  Corp.  for  Chicago  Musical  Instrument  Company  Ocarinas  molded  by  Plastics,  Inc.,  for  Fred  Gretsch  M anufacturing  Company 


.1.  music-makers 

Ocarinas  and  tonettes  made  of 
Tenite  furnish  the  jive  for  many  a 
jam  session  held  in  foxholes,  can- 
teens  behind  the  lines,  and  on  troop 
convoys.  These  easy-to-play,  pocket- 
size  instruments,  with  instructions 
and  music,  are  issued  by  the  Army 
to  troops  now  serving  overseas. 

An  extremely  tough  plastic,  Ten- 
ite withstands  the  banging  around 
and  rough-housing  to  which  these 
musical  instruments  are  subjected. 


Tenite  is  shatterproof  and  dirt  re- 
sistant.  It  is  injection-molded  at  the 
fastest  speeds  ever  attained  with 
plastics  to  produce  tonettes,  oca- 
rinas, bugles,  whistles,  and  other 
products  for  the  U.  S.  Army.  Fur- 
ther  information  about  Tenite  and 
its  adaptability  to  your  product  will 
be  supplied  upon  request.  Write 
Tennessee  Eastman  Corporation 
(Subsidiary  of  the  Eastman  Kodak 
Company),  Kingsport,  Tennessee. 


Tenite  Representatives  . . . NewYork, 
10  East  40th  Street.  Buffalo,  1508  Rand 
Building.  Chicago,  1564  Builders’  Build- 
ing.  Dayton,  Ohio,  305  Third  National 
Building.  Detroit,  904-5  Stephenson  Build- 
ing. Leovninster,  Mass.,  39  Main  Street. 
Washington,  D.  C.,  1125  Earle  Building 
. . . Pacific  Coast:  Wilson  & Geo.  Meyer  & 
Co.— San  Francisco,  15th  Floor,  333  Mont- 
gomery  Street,  Los  Angeles,  402  Archi- 
tects  Building,  Seattle,  1020  4th  Ave.,  So. 

TENITE 

AN  EASTMAN  PLASTIC 
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R Designer  Rppraises  Piastics 


J^ean  O.  féeineche 

Barnes  & Reineck© 


Specification  of  piastics  must  considex 
properties  as  weii  as  eye-appeal 


ALL  materials  should  be  chosen  for  what  they  will 
do,  for  their  fit  to  the  problem  and  to  the  job. 
Piastics  are  no  exception.  Starry-eyed  Sunday  supple- 
ments  to  the  contrary,  piastics  are  earthbound  basic  ma- 
terials used  because  they  meet  hard-headed  requirements 
of  strength,  weight,  flexibility,  transparency,  dielectric 
properties,  heat  resistance,  chemical,  corrosion,  abrasion 
and  shock  resistance,  because  they  offer  unique  oppor- 
tunities  for  speedy  labor  and  money  saving  manufacture. 

Piastics  should  not — need  not — be  used  for  “stunt” 
performance.  It  may  be  part  of  their  fit  to  the  job  that 
they  have  appeal  for  the  eye  and  the  sense  of  touch. 
Sales  are  stimulated  for  such  reasons  which  are  not  the 
major  assets  of  piastics.  People  may  plan  to  use  piastics  for 
their  products  because  of  glamour  stories  which  proclaim 
them  the  answer  to  everything  in  a dream  future  world. 
But  over  80%  of  all  piastics  produced  today  go  to  war, 
in  planes  that  have  hundreds  of  plastic  parts  and  must 
withstand  temperature  changes  from  130*  on  the  ground 
to  30*  below  zero  in  a matter  of  moments,  in  battleships 


which  use  thousands  of  plastic  items,  in  projectiles  engi- 
neered  to  precision  dimensions. 

Piastics’  smash  delivery  on  today’s  front  lines  of  war 
and  wartime  industry  state  their  case  and  chart  their 
course  for  the  future.  It  is  our  intention  to  increase  sales 
for  our  clients,  and  piastics  used  as  a styling  feature 
of  a product  alone  often  increases  sales,  but  we  choose 
piastics  also  for  their  value  in  engineering  and  to  secure 
for  our  clients  the  increased  profits  resulting  from  manu- 
facturing  advances. 

Everything  else  being  equal,  the  designer  might  choose 
a plastic  for  a certain  product  because  of  its  color,  and 
in  piastics  he  has  color  at  its  eye  and  customer  catching 
best  But  in  piastics  he  also  has  color  which  saves  the 
manufacturer  the  extra  processes  of  surface  finishing  and 
coating — the  plastic  has  the  color  all  the  way  through  and 
it  won’t  wear  off  or  chip  off.  He  might  choose  plastic  for 
a knob  because  it  feels  good  in  the  hand  but  it  is  also 
a one  piece,  one  operation,  cost  saving  job.  If  he  wishes 
through  his  design  to  increase  structural  strength,  with  a 


Evolution  ol  Burton  Mig.  Co.  dental  lamp: 
(Leit)  The  old.  well  known.  green  glau 
shade  type.  (Right)  Redesigned  with  phe- 
nolic  shade,  louvres,  handle,  tuner  and  trans- 
lucent  visor.  (Below)  Second  redesign  with 
phenolic  parts  expanded  to  focusing  light 
and  fluorescent  tamp  shades  and  handle 


Above,  leit  to  right:  Four  successive  stages  in  the  redesign 
of  the  Dunham  radiator  valve  handles — Original,  heavy,  sev- 
en-piece  metal  assembly;  iirst  model;  second  model;  and  final 
model  of  simplified,  two-piece  assembly,  light  in  weight 


plastic,  reinforcements  such  as  ribs,  flutings  and  bosses 
may  be  incorporated  in  the  mold  design. 

The  fact  that  with  plastics  complicated  shapes  may  be 
formed  in  one  operation  has  both  advantages  in  appear- 
ance  and  in  the  elimination  of  assembly  and  finishing 
operations.  The  product  from  the  mold  may  be  shiny  or 
dull,  whichever  is  desired,  it  may  be  smooth,  without 
sharp  edges,  and  it  may  assume  the  curved  flowing  lines 
of  popular  modern  design  very  naturally.  The  designer  is 
offered  infinite  scope,  for  his  design  form  is  not  so  limited 
to  raw  material  sizes  and  shapes.  And  if  the  product  is 
to  be  a counter  display,  as  one  of  our  design  problems 
was,  where  sixteen  partitions  wete  needed — they  can  be 
easily  included  with  no  assembly  cost  at  all. 

The  large  volume  production  of  radio  cabinets  make 
them  a good  example.  Plastics  make  possible  the  infinite 
variety  of  shapes  they  must  have.  With  so  many  manu- 
facturers  making  an  enormous  number  of  new  models  each 
year,  the  price  is  kept  low  through  fabricating  the  cabinets 
in  plastics  since  other  materials  require  complex  cutting, 
shaping,  assembly  and  finishing.  The  cabinets  have  color 
possibility  and  rich  finish  in  plastics.  Plastics  solve  the 
problem  of  smooth  pleasant  feeling  knobs.  Since  plastic 
molding  of  radio  cabinets  is  much  less  expensive  than  any 
other  method  of  producing  them,  these  cabinets  are  priced 
as  well  as  styled  for  volume  sales. 

Sometimes  an  item  is  so  small  that  the  manufacturer 
doesn’t  think  of  it  as  a subject  for  redesign  in  plastics, 


yet  we  can  cite  as  an  example  a valve  redesigned  in  plastics 
to  effect  enormous  savings  in  manufacturing  efficiency.  It 
was  the  valve  used  on  radiators  for  which  we  were  de- 
signing new  housings.  We  were  able,  through  redesign,  to 
reduce  its  assembly  to  two  pieces  instead  of  the  seven 
formerly  required.  The  new  fabrication,  with  the  excep- 
tion  of  drilling  a hoie  for  a screw,  required  only  one 
operation  instead  of  several,  some  of  them  difficult  such 
as  broaching,  drilling  and  threading.  The  new  knob,  of 
phenol-formaldehyde  was  heat  resistant,  needed  no  plating 
as  the  old  one  did.  Since  it  was  necessary  to  allow  for 
access  to  the  screw  we  were  able  to  specify  molding  of  the 
screw  cover  and  name  plate  in  one  piece. 

We  reached  for  color  first  of  all  in  the  design  of  the 
Dazey  Super-Juicer  and  we  liked  the  novelty  of  plastic 
( Continued  on  page  102) 


Below — Dunham  valve  handle  re- 
designed lor  phenolic  molding 
with  savings  in  weight  and  cost 


Right — Burton  Mig.  Co., 
dental  spot  lighting 
housing  designed  to 
be  molded  of  phenolic 
in  same  dies  used  for 
X-ray  film  viewer 


Left — "Ducky  Blanket 
Clips" — popular,  use- 
ful,  gift  items  molded 
of  cellulose  acetate 
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Piastics  Parts  in 


WAR  RADIO 


Engineering  Dept.,  The  Hallicrafters  Co. 


RADIO  INDUSTRY  — ONE 
OF  LARCEST  AND  OLDEST 
USERS  OF  PLASTICS—HAS 
ADDED  MORE  NEW  USES 


Anny  receiver  showing  exterior  piastics  parts.  Phenolics  are  used  to  mold 
the  three  panel  escutcheons  and  all  control  knobs.  vinyl  sheeting  ior  car- 
rier  level  and  meter  dials,  and  translucent  phenolic  sheeting  lor  tuning  dial 


THE  radio  industry,  among  the  first  major  users  of 
piastics,  is  today  becoming  more  than  ever  dependent 
upon  this  most  modem  of  raw  materials.  The  use  of 
piastics,  both  as  a dielectric  and  for  structural  components 
of  radio  equipment,  has  become  such  an  integral  part  of 
radio  design  that  men  in  the  industry  are  apt  to  take  it 
for  granted.  Only  those  who  remember  the  early  days 
of  "wireless”  can  appreciate  the  extent  to  which  the  devel- 
opment of  piastics  has  changed  the  construction  of  radio 
equipment. 

The  designers  of  early  radio  apparatus  followed  the 
practices  of  the  electrical  industry  and  made  use  of  mate- 


rials which  were  then  available.  Power  switch  boards  of 
that  period  (the  early  1900’s)  were  commonly  large  sl  abs : 
of  marble  and  it  was  not  unusual  to  find  a high  voltage 
spark  transmitter  mounted  on  such  a support.  The  combina- 
tion of  polished  brass  and  gleaming  varicolored  marble  gave 
a most  attractive  appearance.  The  fact  that  the  streaks 
of  color  in  the  marble  often  indicated  metallic  deposits 
and  that  the  whole  thing  was  usually  more  or  less  a short ' 
circuit  did  not  seem  to  matter.  Smaller  pieccs  of  equip- : 
ment,  such  as  crystal  detectors,  were  often  mounted  on ; 
marble  bases  also.  The  effects  were  not  too  serious,  how-  ] 
ever,  as  much  of  that  early  equipment  was  inherently  in-  j 


RADIO  INTERIOR 
PLAST1CS  PARTS: 

1 —  Vacuum  tubes  wlth  mica-filled 
phenolic  bases 

2—  Punched  linen  base  phenolic 
tube  socket 

3—  Molded  phenolic  fuse  assembly 

4 —  Switch  assembly,  paper  base 
phenolic  wafers 

5 —  Molded  phenolic  cable  damp 
l Molded  phenolic  terminal  bush- 

inqs 

7—  Molded  phenolic  tube  sockets 

8 —  Molded  phenolic  terminal  strip 

9 -Molded  phenolic  extension  shaft 

for  switches  and  conden*»rs 

10  Grommets  of  molded  phenolic 
11 — Cut  and  dr  11  led  supports,  paper 

base  phenolic 

llFixed  condensers  molded  in 
phenolic  coeers 

13 —  Terminal  strips  and  tie  luas, 
punched  paper  base  phenolic 

14 —  Vinyl  tubinq 

15  Molded  phenolic  power  line 
socket 

18  Radio  frequency  cofl.  east  phe- 
nolic form.  linen  base  phenolic 
end  plate 

17  -Neweet  radio  frequency  eoil 
form  east  in  ooe  piece  wlth 
adlustable  core  for  Rf  coil  of 
oowdered  bon  In  phenolic  reein 


efficient  and  a few  additional  losses  made  no  difference. 
Less  pretentious  pieces  customarily  used  varnished  wood 
for  insulation. 

As  the  art  progressed,  it  becatne  evident  that  better  in- 
sulating  materials  would  be  necessary.  The  first  real 
improvement  was  the  adoption  of  hard  rubber.  This 
material  came  into  rather  wide  use  in  the  more  expensive 
pieces  of  equipment  and  is  occasionally  used  to  this  day 
because  of  its  low  loss  characteristics.  In  any  discussion 
of  an  insulating  material  for  use  in  the  radio  field,  it  must 
be  understood  that  its  dielectric  constant,  its  power  loss 
at  high  frequencies,  and  its  mechanical  properties  are  all 
prime  considerations.  Hard  rubber  was  used  in  many 
forms : as  panels  upon  which  to  mount  the  various  radio 
components,  as  molded  insulators,  as  tubing  on  which  to 
wind  inductance  coils,  and  in  numerous  other  ways.  Its 
chief  disadvantage  was  lack  of  mechanical  strength  and 
deterioration  with  age  and  e^cposure  to  ozone.  The  high 
sulphur  content  also  proved  injurious  to  metal  parts  in 
enclosed  spaces. 

Cheaper  equipment  made  use  of  “pressed  fibre,”  a sort 
of  heavy-duty  cardboard.  This  material  had  a mechanical 
advantage  over  rubber  but  was  very  inferior  as  an  insula- 
tor,  chiefly  because  of  its  tendency  to  absorb  moisture. 

Another  molded  material  appeared  in  the  early  days  of 
radio  under  the  trade  name  “Electrose.”  This  was  a 
hard,  mottled  brown  substance  and  was  usually  east  into 
whatever  form  was  needed — stand-off  insulators,  feed- 
through  bushings  and  the  like.  It  was  more  weather- 
proof  than  most  of  the  other  insulating  materials  and 
had  greater  mechanical  strength  than  the  porcelain  or 
glass  insulators  available  at  that  time.  It  could,  however, 
be  chipped  and  after  several  years’  service,  began  to 
deteriorate. 

All  of  these  substances  were  before  the  advent  of 
phenolics. 

About  the  year  1920,  a new  insulating  material  became 
available  to  designers  of  radio  equipment.  It  had  the 
appearance  of  hard  rubber  and  was,  to  some  extent,  the 
objeet  of  suspicion  as  being  merely  a substitute.  The 
word  soon  got  around,  however,  that  sheet  Bakelite  would 
do  everything  hard  rubber  would  do  and,  in  addition, 
would  keep  on  doing  it.  It  had  mechanical  strength,  good 
dielectric  qualities  and  could  be  easily  worked.  Its 
higher  loss  factor  was  not  generally  understood  and  was 
not  too  serious  at  the  comparatively  low  frequencies  in 
use. 

Low  Loss  and  Dielectric  De velo pments 

With  the  expansion  in  the  radio  industry  caused  by  the 
introduetion  of  broadcasting,  many  new  manufaeturing 
techniques  were  tried.  It  became  evident  that  some  faster 
means  of  produetion  would  have  to  be  adopted  in  the 
making  of  small  parts  such  as  tube  sockets.  Accordingly, 
radio  manufaeturers  looked  around  for  materials  which 
could  be  molded.  One  early  substance  was  apparently  made 
of  shellac  and  lamp  black.  It  was  easily  molded  and  had  a 
beautiful  appearance  but,  unfortunately,  was  so  sadly  lack- 
ing  in  mechanical  strength  that  it  soon  became  known  as 
“molded  mud.” 

The  introduetion  of  molded  Bakelite  parts  definitely  set 
the  trend  for  future  design.  For  a time  this  new  tech- 
nique  so  intrigued  the  designers  of  radio  equipment  that 
they  attempted  to  mold  almost  everything  and  it  was  not 
unusual  to  find  a receiver  with  large  bulbous  variometers, 
elaborately  molded  variable  condensers  and  other  compo- 
nents concealed  within  fantastic  appearing  housings  all 
mounted  in  the  open  where  the  customer  could  admire  the 
beautiful  brown  or  black  Bakelite.  Unfortunately,  the 
inclusion  of  so  much  dielectric  with  a comparatively  high 


Ribbed  spheroid  coil  form,  4"  by  5",  for  U.  S. 
Army  radio,  molded  of  low  loss  Bakelite  phenolic  by 
the  American  Insulator  Co.,  New  Freedom,  Penna. 


loss  factor  merely  decreased  the  efficiency  of  these  re- 
ceivers. 

About  the  year  1924,  the  “low-loss”  exponents  began  to 
make  themselves  heard  and  the  design  of  equipment  went 
to  the  other  extreme.  Designers  vied  with  one  another 
in  the  effort  to  get  along  with  as  little  insulating  material 
as  possible  and  some  of  the  inductance  coils  of  that  period 
were  apparently  supported  by  remote  control  1 

After  the  first  excitement  over  the  discovery  that  the 
efficiency  of  radio  equipment  could  be  greatly  improved 
by  keeping  dielectrics  with  a high  loss  factor  out  of  high 
frequency  electric  fields,  the  industry  took  a more  moder- 
ate course  and  began  a search  for  insulating  materials  of 
better  electrical  characteristics.  The  improvement  has  been 
steady  and  sure  with  the  result  that  today  there  are  many 
plastics  available  which  meet  the  requirements  of  low  loss 
factor,  good  dielectric  constant  and  mechanical  strength. 

An  excellent  example  of  the  use  of  plastics  in  modem 
radio  equipment  may  be  found  in  the  Model  SX-28  com- 
munications receiver  built  by  the  Hallicrafters  Company, 
large  exelusive  manufaeturers  of  short-wave  radio  com- 
munications equipment.  A communications  receiver,  as 
distinguished  from  an  ordinary  home  radio,  is  designed 
primarily  for  use  in  point-to-point  service  and  incorporates 
many  features  not  found  in  the  ordinary  radio  set.  The 
SX-28  is  in  world-wide  use  by  our  armed  forces  in  this 
type  of  work. 

Newest  Applications  oi  New  Materials 

At  first  glance,  it  might  appear  that  there  are  very  few 
opportunities  to  use  plastics  in  a receiver  such  as  this  but 
a careful  analysis  will  show  how  indispensable  these  sub- 
stances have  become.  Taking  the  more  obvious  applica- 
tions  first — the  control  knobs,  panel  escutcheons  and  meter 
cases  are  all  of  molded  Bakelite.  This  is  the  standard 
grade  Bakelite  and  is  used  primarily  for  mechanical  rea- 
sonsj  loss  factor  not  being  a consideration.  The  tube 
sockets  and  bases  of  the  vaeuum  tubes  are  made  of  mica- 
filled  phenolic.  Mica-filled  phenolic  is  usually  weaker  than 
general  purpose  unless  a fibrous  filler  is  used  with  it. 

(Continued  on  page  113) 
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Cut  irom  a Lucite  block,  this  manometer  also  has  plastics  parts 


THE  presence  o£  niercury  in  an  ordnance  plant,  even 
i f sealed  in  a sturdy  glass  gage,  is  enough  to  keep  a 
chemist  aware  of  the  hazard.  Should  it  be  shatteredi 
from  the  impact  of  a fall  or  a blow,  the  free  niercury 
couid  cause  some  dangerous  contamination.  But  no  one 
need  step  cautiously  around  the  newer  tnercury  gages  ■ 
utilizing  plastics  tubing.  The  mercury  is  safely  confined. 

Even  bcyond  the  extreme  instances  when  extra  safety 
precautions  depend  upon  the  shatter  resistant  characteris- 
tics  of  plastics  are  the  more  ordinary  advantages  of  this 
quality.  Gages  suitable  for  measuring  air  pressure  are 
located  or  carried  in  many  tight  places;  in  mines,  under- 
ground  chambers  and  in  the  bowels  of  ships.  In  a maze 
of  machinery  and  catwalks  a tool  laden  worker  might 
accidentally  smash  a glass  instrument.  To  the  cost  of  its 
replacement  must  be  added  the  serious  loss  of  man  hours 
until  a duplicate  can  be  secured. 

But  plastics  gages  offer  many  more  decisive  ad- 
vantages over  any  other  material  practical  for  the  trans- 
parent tubing  in  pressure  recording  instruments.  Besides 
being  shatter  resistant,  gages  made  of  plastics  are  uncom- 
monly  easy  to  handle.  Couplings  can  be  squeezed  together 
and  separated  with  a simple  twist  of  the  wrist.  Operations 
are  speeded  with  the  press-in  tapered  connectors  that 
eliminate  both  laborious  nut-twisting  and  possible  thread- 
stripping. 

Add  to  plastics’  credit  that  it  can  be  easily  fabricated, 
that  it  can  be  bored  and  reamed  to  hold  a diameter  more 
constant  than  is  possible  with  drawn  or  molded  glass 
tubing,  that  it  is  flexiblc  enough  to  be  adapted  to  almost 
any  fitting  by  the  user,  and  you  will  rcqlize  how  far 
superior  plastics  are  for  fabricating  pressure  instruments. 
Besides  having  conserved  critical  metall,  the  use  of  plastics 
eliminates  the  origin  of  static  sparks  in  highly  com- 
bustible  attnospheres  and  made  possible  completely  non- 
magnetic  instruments  for  use  with  sensitive  magnet- 
ometers.  It  does  not  attract  coating  from  pigmented 
liquids  such  as  are  used  in  manometers  so  that  it  keeps 
its  transparency.  (CotUinued  on  page  100) 
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Cellulose  - acetate  - butyrate  (Tenite  II) 
is  used  for  the  tubes  of  these  manom- 
eters,  and  the  reservoir  blocks  at  the 
ends  are  produced  in  acrylic  (Lucite) 


Light  in  weight, 

EASY  TO  HANDLE , THESE 
PLASTIC  GAGES  I NSU  RE  A 
DEGREE  OF  PLANT  SAFETY 


Plastics  are  particularly  adaptable  to  the  precision 
fconstruction  demanded  in  complex  gages  such  as  these 


PLASTIC 


LENSES 


Light  Front- Line  Jtirports 


Et&C.  ELnckaJ 

Stimion  AGA  Plsific» 

THE  transparency  and  strength  of  methyl  mcthacrylate 
which  in  large  part  has  fostered  its  extensive  adapta- 
tion  for  windshields  and  nose  sections  of  our  war  planes 
have  recently  made  possible  its  use  for  still  another  impor- 
tant aviation  installation — this  time  for  the  lenses  of  port- 
ablc  ficld  lighting  sets.  They  are  alrcady  making  an  im- 
portant contribution  to  the  war  effort.  Moreovcr,  the 
amazing  success  and  utility  of  this  installation  asstires  an 
ever-widening  commercial  usc  of  acrylic  along  similar 
lines  after  the  war. 

The  acrylic  plastic  selected  for  the  lens  has  a light 
transmission  of  up  to  95%  compared  to  88%  for  top  qual- 
ity  pressed  glass.  With  the  simple,  fast  procedure  of 
molding,  light  transmission  is  prismatically  brought  out 
comparable  to  that  of  fine.  precision  grinding  of  crystal 
glass. 

In  these  properties  that  fulfill  the  signal  visibility  to 
pilots  traveling  at  great  speed  and  at  extreme  distanees, 
it  is  easy  to  see  that  acrylic  lenses  are  destincd  for  wide 
use  in  signal  lighting.  Smaller  traffic  lights  visible  at  grcater 
distanees  will  be  possible  with  smaller  bulbs  consuming 
less  power,  smaller.  lighter  metal  standards  to  contain 


LIGHTING  IMPROVED,  BRE AK AGE 
REDUCED,  ASSEMBLY  SIMPLIFIED 

them,  less  maintenance  cost  because  the  lenses  are  non- 
shatterable.  With  the  principle  used  for  the  airport 
lenses,  three  red,  yellow  and  green  stoplight  lenses  could 
l>c  moldcd  as  onc  lens.  The  advantages  should  offset  the 
lower  initial  cost  of  conventional  lenses. 

Weight  Sa  vin  ff — Power  Conservation 

For  portable  airport  lighting  sets,  the  lenses  are  molded 
of  Lucitc  by  Stimson  AGA  Plastics,  Chicago,  and  assern- 
bled  into  the  finished  lighting  unit  by  Adams  & Westlake, 
hlkhart,  Indiana,  I.ights,  Incorporated,  Alhambra,  Cali- 
fornia, and  American  Gas  Accumulator,  Elizabeth,  New 
Jersey.  The  lenses  fea  ture  not  only  excellent  transmission 
of  light,  but  also  a 50%  saving  of  weight  as  well  as  re- 
duced  bulk — two  important  factors  when  it  is  understood 
that  a great  deal  of  this  equipmcnt  is  ferried  to  the  front 
line  areas  in  cargo  aireraft.  Actually,  the  thirty-onc  lens 
units  in  the  set  weigh  less  than  six  pounds. 

But  weight  saving  is  not  the  only  economy.  The  optical 
property  of  unusually  high  light  transmission  permits  the 
(Cnntinued  on  paffe  110) 


Heart  of  the  portable  airport  fighting  system  is  the 
acrylic  (Lucite)  lenses  shown  above.  Use  of  an  acrylic 
here  makes  possible  the  production  of  a multi-col- 
ored  unit  which  when  used  in  conjunction  with  an 
approach  light  (below  left)  and  markers  (below)  com- 
bines  light  weight  with  intense  light  transmission. 


U channel  extrusion  end-iail  di- 
viders  are  used  with  color  signiii- 
cance  in  the  Visirecord.  Extruded 
oi  a cellulose  - acetate  - butyrate 
(Tenite  Hl  in  .14"-.S8”  widths 


On  top  oi  each  Visirecord  file 
unit  i*  a transparent  facing  of 
Tenite  II  reinforced  with  a pro- 
tecting  beaded  edge  precisely 
extruded  to  fu  into  the  end-rails 


The  transparent  butyrate  strip 
is  extruded  from  the  nozzle 
die  with  a lip  on  each  outside 
edge  to  provide  a balanced 
extrusion  which  does  not  curl 


PRECISION  EXTRUSION 


Transparent  facing  strip  for  card  record 


system  is  extruded  in  double  widlh  to 


provide  balance  and  eliminate  stress 


i fåy  ^Jierbert  'lAJeåton 

President,  Visible  Index  Corporation 


BEHIND  the  telegram  that  so  joyously  reads,  “Your 
son  formerly  reported  missing  has  been  found  . . 
there  is  a vast  record  system  of  vital  information.  Where 
the  greatest  extremes  of  human  emotion  respond  to  the 
messages  sent  out  by  the  Casualty  Branch  of  the  U.  S. 
Armed  Forces,  the  slightest  mistake  may  mean  untold  an- 
guisli.  Therefore,  a highly  efficient  record  system  had 
to  be  employed  to  reduce  the  margin  of  error  to  the  van- 
ishing  point.  The  system,  in  spite  of  the  vastness  of  the 
project,  had  to  be  of  such  scientific  simplicity  that  mes- 
sages could  be  speeded  to  the  “next  of  kin”  without  a lost 
moment. 

To  provide  for  this  accurate  transmittal  it  is  essential 
that  each  record  must  be  comprehended  in  one  careful 
glance.  Every  case  history  must  be  in  its  place  with  all 
the  vital  information  clearly  visible.  Transparent  plastic 
facings  make  it  possible  to  fulfill  these  requirements  and 
at  the  same  time  satisfy  other  qualifications.  Besides  mak- 
I >ng  the  records  readily  readable  and  instantly  accessible, 
( Continued  on  pagc  95) 


JUNE  1944  39 


Extrusion  is  slit  at  center  to  form  two  top  facing  strips 


Phenolics  Facilitate 
Instrument  Production 


F AB  RI  CA  TION  IS  SIMPLIFIED,  COST 
AND  ASSEMBLY  TIME  IS  BEDUCED 


RECFNT  application  of  phenolics  to  two  iteins  of  U.S. 

Arniy  Air  Forces  equipment  has  indicated  the  ad- 
vantages  of  this  plastic  not  only  in  saving  weight  and 
critical  nietals,  but  also  in  ease  and  speed  of  molding, 
coupled  with  good  dimensional  accuracy. 

One  unit  to  which  this  material  has  been  adapted  is  the 
"Observoscope,"  a celestial  navigation  device  produced  by 
John  A.  Millar  Laboratories.  The  other  is  an  aircraft 
instrument  test  set  developed  by  American  Aircraft  Asso- 
ciates. The  McCaskey  Register  Co.,  Durez  Plastics  & 
Chemicals,  Inc.,  and  Plastic  Molding  Corp. 

The  Observoscope,  which  contains  a number  of  adjust- 
able  scales,  is  designed  to  teach  a major  part  of  celestial 
navigation — obtaining  one’s  location  by  finding  the  position 
of  a celestial  body — and  may  soon  become  an  essential  part 
of  equipment  used  in  actual  navigation. 

Shock-rcsistant  phenolic  plastic  was  chosen  to  replace 
the  seasoned,  treated  wood  formerly  used  for  the  upper 
and  lower  black  parts  of  the  instrument.  This  change 
permitted  a considerablc  increase  in  production  speed. 
Phenolic  laminatc  is  replacing  brass  formerly  used  in  the 
sighting  tube  and  base.  Only  adjusting  screws  will  still 
rcmain  metal. 

Used  in  conjunction  with  the  Observoscope  is  the  list 
of  55  “navigators'  stars.”  This  list  and  all  scales  on  the 
Observoscope  are  made  of  vinyl  in  order  to  insure  dimen- 
sional stability  under  all  conditions  of  temperature  or  at- 
mosphere  cncountered  in  use,  and  to  permit  cemcnting  or 
riveting  onto  the  instrument.  In  the  first  models  the  55 
stars  were  listed  on  the  cylinder  of  the  Observoscope  itself. 
lutt  for  greater  convenicnce  in  use.  they  are  now  printed 
on  a separate  card.  The  card  contains  figures  for  the 
sidereal  hour  angle  and  declination  of  cach  star. 

The  case  and  speed  of  molding  the  phenolic  laminate 
used  in  this  instrument  has  made  possible  mass  production 
of  the  unit  at  a great  saving  in  cost  over  the  earlier  models. 

Operation  of  the  Observoscope  is  said  to  be  simple 
enough  to  permit  anyone  to  use  it  with  less  than  an  hour 
of  instruetion  and  practice.  To  locate  a star,  the  upper 
ball  is  turned  until  a pointer  indicates  the  proper  sidereal 
hour  angle.  Next,  the  scale  in  the  upper  ball  is  adjusted 
for  declination.  Thcn  the  two  lower  central  scales  are  set 
for  local  eivil  time  and  calcndar  day.  The  entire  cylinder 
is  tilted  for  the  proper  latitude  in  accordance  with  a scale 
on  the  base  mounting.  Finally,  the  arrow  on  the  hase 
is  checkcd  so  that  it  points  to  true  North.  After  these 
five  adjustments,  the  star  is  located. 

The  tester — which  is  used  in  the  field  to  detcrminc  the 
accuracy  of  various  instruments  used  in  aircraft  operation 
— was  constructed  originally  almost  entirely  of  metal.  The 
(CoHtinued  on  f>age  94) 


Observoscope  dome,  ring  and  base 
are  of  phenolic;  scales  are  vinyl 


Redeeign  of  this  aircraft  Instrument  test  set  to  use  phenolic 
houslng  and  tumtable,  lmproved  strength  and  reduced  weight 
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Mold  your  Ideas 
into  Plastics 


From  first  idea,  all  the  way  through 
design,  molds  and  complete  finish, 
the  twenty-two  years  experienced 
Reynolds  organization  will  expertly 
engineer  your  plastic  problems  . . . 
today  . . . tomorrow. 

Plastics  fabrication  by  compres- 
sion,  injection,  extrusion,  sheet 
forming. 

* 

LET’S  ALL  BACK  THE  ATTACK 
BUY  WAR  BONDS 


REYNOLDS  MOLDED  PLASTICS 

CAMBRIDGE,  OHIO 

SALES  OFFICES  IN  ALL  PRINCIPAL  CITIES 

/ 

Dl  VISION  OF  REYNOLDS  SPRING  CO. 

JACKSON  MICHIGAN 
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ELECTRONIC  HEATING 


Fig.  1.  Electronic  heating  unit  with  heating  oven  spocially  designed  and  built  by  a molder 
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Mqr.,  Industrial  Electronics  Div. 
Federal  Telephone  & Radio  Corporation 


THE  fundamental  valuc  of  dielectric  heating  to  the 
molding  industry  lies  in  its  ability  to  heat  niolding 
materials  uniformly  and  fast.  It  is  felt  that  a discussinn 
of  representative  applications  showing  the  equipment 
used,  the  product  obtained,  and  certain  practical  aspects 
of  the  electrical  problem  will  serve  to  clarify  what  this 
new  technique  nteans  to  the  molding  industry. 

This  artiele  is  presentcd  from  two  spccific  viewpoints: 
(1)  The  molder  who  judges  the  excellence  of  the  jo!» 
in  terms  of  curing  time,  pressure  rcquiretnents,  percentage 
of  acetone  extraction,  etc.;  and  (2)  the  equipment  manu- 
facturer  who  judges  the  job  in  terms  of  the  workability  of 
this  elcctronic  tool  on  the  factory  floor.  The  design 
viewpoint  is  also  important  and  by  mcans  of  photographs, 
curves.  and  data,  essential  design  points  dealing  with 
the  dielectric  heating  oven  will  be  discussed.  This  oven 
can  be  constructed  in  the  moldcr's  shop  or  it  mav  be  pur- 


chascd  as  an  accessory  from  the  manufacturer  of  the  deo 
tronic  heating  unit. 

There  has  been  much  controversial  discussion  conccrn 
ing  whethcr  the  upper  clectrode  necd  be  in  contact  witl 
the  plastic  preforms  being  heated.  The  answer  to  thit 
question  is  a dcfinite — No. 

It  should  be  added  that  it  is  not  only  highly  desirablt 
to  have  an  air  space  above  the  preform  being  heated,  hti| 
such  an  air  space  is  a practical  necessity  for  fast  and  coiJ 
vcnient  handling  of  preforms  either  individually  or  on  1 
trav  in  a molding  shop.  Some  of  the  early  demonstrationl 
of  clectronic  heating  were  made  with  the  upper  clcctrodj 
pressed  into  intimate  contact  with  the  surface  of  th] 
preform.  This  was  done  to  utilize  fully  the  limited  powct 
capacity  and  working  voltage  of  the  early  laboratory  typj 
of  high  frequency  equipment. 

During  the  development  of  the  Mcgatherm  dielectri! 
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OF  PREFORMS 

A DISCUSSION  OF  THE  PRACTICAL  SIDE  OF  INDUSTRIAL 
ELECTRONICS  AS  APPLIED  TO  THE  MOLDING  INDUSTRY 


heating  units  it  was  found  that  in  order  to  heat  the 
conimon  preform  materials  at  a satisfactory  speed,  it  was 
desirable  to  provide  about  2500  volts  of  radio  frequency 
energy  per  inch  of  thickness  of  preform.  It  was  recog- 
nized  by  Federal  engineers  that  considerably  more  than 
this  voltage  would  have  to  be  available  from  the  dielectric 
heating  unit  in  order  to  accommodate  preforms  within 
the  thickness  range  which  molders  had  stated  they  would 
like  to  be  able  to  handle.  A basic  performance  was  set 
as  the  heating  of  2 lb.  of  preform  to  a temperature  of 
300° F in  60  sec.  It  was  further  decided  that  an  output 
working  voltage  adjustable  from  a lower  value  of  5000 
volts  to  an  upper  value  of  10,000  volts  should  be  provided. 
This  meant,  in  terms  of  practical  preform  thicknesses, 
that  the  unit  would  be  able  to  heat  preforms  up  to  3"  in 
thickness  in  60  sec.,  and  thicker  preforms  in  correspond- 
ingly  longer  periods. 

Fig.  1 shows  one  of  the  electronic  heating  units  together 


witli  the  heating  cage  which  was  designed  and  con- 
structed  in  a ntolding  company 's  shop.  Note  that  the 
preforms  are  setting  on  a tray  formed  from  an  ordinary 
piece  of  sheet  metal.  The  function  of  the  enclosing 
oven  is  two-fold: — (1)  protection  for  the  operator;  (2) 
prevention  of  radio  interference. 

It  should  be  emphasized  that  the  heating  plates  work 
with  a radio  frequency  voltage  and  not  a power  voltage. 
The  operator  can  receive  a burn  much  like  that  due  to 

touching  a hot  soldering  iron,  but  he  does  not  feel  a 

“shock,”  and  the  voltage  is  not  lethal  since  the  circuit 

from  which  it  is  derived  is  completely  isolated  from  the 

d-c  power  pack  which  supplies  the  power  tube.  Actually, 
the  two  heating  plates  are  connected  directly  to  the  op- 
posite  ends  of  a heavy  copper  tubing  coil  whose  center 
point  is  permanently  attached  directly  to  ground.  In 
the  circuit  used  by  this  unit,  all  possibility  of  a power 
voltage  occurring  on  the  plates  is  eliminated,  regardless 


Fig.  3.  The  molded  part,  the 
flash  and  the  cull,  as  they  are 
being  ejected  from  the  mold  after 
a molding  period  of  30  seconds 


Fig.  2.  Preforms  in  press  trans- 
fer chamber  after  they  were 
preheated  in  the  dielectric  oven. 
Handling  several  preforms  slows 
the  loaaing  and  molding  time 
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Fig.  4.  Two  pieces  oi  molded  material,  ihe  part 
at  the  leit  having  had  no  electronic  preheat 

of  the  nature  of  possible  failure  or  trouble  anywhere 
in  the  unit. 

It  will  be  noted  front  Fig.  1 that  an  interlock  contact 
is  inounted  on  the  oven  door  so  that  when  the  door  is 
open  it  is  not  possible  to  apply  radio  frequency  energy 
to  the  heating  plates.  The  oven  shown  is  fabricated 
lrom  an  angle  iron  and  galvanized  sheet  ntetal,  and  uses 
a pair  of  steel  plates  J4 " hy  12"  by  12"  insulated  with 
6"  porcelain  stand  off  insulators.  The  upper  electrode 
plate  can  be  raised  or  lowered  so  as  to  adapt  the  spacing 
between  the  heating  plates  to  a proper  value  for  the  pre- 
fornts  being  run.  The  door  is  mcunted  so  as  to  be  closed 
by  circular  motion  with  very  little  effort. 

On  the  shows  a conunercial  fornt  of  this  oven,  the 
door  drops  when  the  mushroom  shaped  button  is  puslied 
by  the  operator.  It  has  a circuit  interlock  and  has  a 
Iuminescent  indicator  built  inside  near  the  top  of  the 
unit.  Here  again  the  upper  plate  is  adjustable  (to  ac- 
coinmodate  preforms  up  to  6'  in  hcight).  The  plates  used 
are  10'  by  14'  and  are  spaced  far  enough  away  from  the 
walls  of  the  enclosure  to  permit  the  use  of  a molding  tray 
i f desired. 

Molding  oi  Preheated  Materials 

Fig.  2 shows  the  preforms  in  the  transfer  chamber  of 
the  press  immediately  after  being  taken  from  the  30-sec. 
heat  treat  in  the  dielcctric  oven.  The  preforms  are  shown 
in  a standard  angle  press  with  the  transfer  chamber  divided 
in  the  middle  and  the  gate  readily  discernible.  The 
chamber  closing  time  is  approximately  5 sec.  This  could 
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be  speeded  up  by  enlarging  the  gate  or  by  increasing  the 
preheat  of  the  preforms.  It  should  be  cautioned,  however, 
that  when  too  niuch  preheat  is  used,  the  preforms  have 
to  be  handled  more  rapidly  since  they  have  been  brought 
closer  to  the  point  where  they  are  about  to  “set  up”. 
Just  how  niuch  preheat  can  be  tolerated  is  a matter  each 
molder  has  to  decide  experimentally  since  different  mold- 
ing materials  react  in  their  own  characteristic  way. 

It  is  also  necessary  to  recognize  that  the  handling 
facilities  between  the  dielectric  oven  and  the  mold  may 
be  a factor  determining  how  close  to  the  maximum  preheat 
the  molder  will  choose  to  work.  Elxpressions  of  opinion 
from  the  molding  field  indicate  that  practical  preheats 
range  from  as  low  as  200° F to  as  high  as  320‘F,  depending 
upon  the  material  and  the  individual  molder’s  technique. 

The  preforms  shown  in  the  press  in  Fig.  2 were  heated 
30  sec.,  but  this  heating  time  could  have  been  substantially 
reduced  by  the  use  of  one  large  preform  instead  of  the 
several  small  ones.  It  is  also  well  recognized  that  in  Fig.  2, 
loading  would  have  been  facilitated  if  the  operator  had 
to  handle  only  one  preform  instead  of  the  several  shown. 

F'ig.  3 shows  the  molded  part,  a telephone  handset,  with 
the  flash  and  the  cull,  being  ejeeted  from  the  mold. 

The  molding  time  has  been  reduced  from  the  usual  5 
min.  down  to  30  sec.  by  means  of  electronic  preheating. 
Microscopic  inspection  of  the  molded  material  showed  that 
the  use  of  the  high  frequency  preheat  was  distinctly  bene- 
ficial,  securing  a complete  and  uniform  cure,  free  of  all 
internal  stress. 

Fig.  4 shows  two  sectional  views.  The  piece  on  the 
left  was  given  what  was  thought  to  be  a full  cure,  but 
without  the  benefit  of  electronic  preheat.  In  spite  of  its 
good  external  appearance,  it  was  found  upon  sectioning 
that  small  internal  cracks,  discernible  to  the  eye,  were 
present.  It  is  possible  that  additional  experimentation  as 
to  curing  time,  etc.,  might  have  given  better  results. 
However,  the  use  of  electronic  preheat  was  tried  next  and 
the  results  appear  in  the  right  sectional  view,  which  upon 
closest  inspection  shows  a completely  uniform  cure  in 
spite  of  the  fact  that  a 30-sec.  cure  rather  than  a 5-min. 
cure  had  been  used. 

Acetone  extraction  tests  performed  on  sample  gave  the 
following  results,  as  a funetion  of  the  amount  of  electronic 
preheat  and  the  duration  of  cure: 


H.F.Heet 
Sko»  # (wc.) 

Cur* 

(we.) 

Acetone  Eictractivei 
(Tot.l  %} 

300-420  . 

2.1  ’ 

| 

40 

120 

2.4  ' 

6 

40 

.42 

2.6 

9 

41. 

20 

2.0 

1} 

40 

23 

2.0 

It  is  possible  that  the  5-min.  cure  found  to  be  necessary 
without  electronic  preheating  could  have  been  reduced 
sotnewhat  by  the  use  of  infra-red  lamps  of  some  other 
preheat  method.  Even  with  thesc  aids,  however  the 
cure  time  for  this  particular  piece  would  hardly  be  re- 
duced to  anything  near  the  scconds  possible  with  the  uni- 
form deep  electronic  heat. 

As  a general  rulc,  it  has  been  found  that  the  use  of 
dielectric  heating  may  be  expected  to  reduce  the  cure  time 
to  about  25%  of  that  formcrly  required  with  conventional 
molding  technique. 

It  is  desirable  to  locate  the  electronic  preheating  unit 
close  to  the  press  in  order  to  use  it  to  the  utmost  advantage. 
When  the  preform  has  to  be  carried  several  feet  to  the 
molding  machine,  the  inefiiciency  of  this  material  handling 
imposes  a real  penalty  on  the  normal  advantages  of  the 
dielectric  heating  technique.  Obviously,  when  the  unit  is 
coupled  with  the  molding  cycle  so  dosely  that  no  appre- 


14 


ronoiML/ 

univehwtt 


r i.  a st  i r.  s 


JIJNE  1944 


NO  ONE  WOULD  USE  BRASS 
FOR  A TOOTH  PASTE  TUBE  . . . 


It  ruffles  our  calm  to  hear  a voice  raised  in  unjust 
protest  against  plastics.  The  man  who  wouldnt 
use  brass  for  a tooth  paste  tube  would,  more  likely 
than  not,  use  a cellulose  acetate  plastic  instead  of 
a east  phenolic. 

In  the  plastics  family  there  are  as  many  types  and 
kinds  as  in  the  family  of  metals.  There  are  plastics 
for  eye  appeal;  others  for  strength;  some  that  don't 
mind  heat,  but  can't  stand  the  gaff  of  wear  and 
tear;  plastics  that  take  to  water,  and  some  that 
don't. 

Kr.owing  the  limitations  of  these  plastics,  and  how 


to  mold  them  economically  into  produets,  is  our 
service  to  industry.  We've  been  doing  it  for 
twenty-six  years.  And  our  list  of  customers  tells 
us  we've  done  a pretty  good  job. 

At  the  moment,  our  principal  customer,  Unclo 
Sam,  is  keeping  us  working  around  the  clock.  But, 
with  an  eye  to  the  future,  we'd  like  you  to  read 
our  concise  digest  of  the  industry,  "A  Ready  Refer- 
ence for  Plastics."  It  contains  all  you'll  ever  want 
to  know  about  plastics.  Easy  to  read  and  fascinat- 
ing.  Write  for  a copy  on  your  business  letterhead. 
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BOONTON  MOLDING  COMPANY 

MOLDERS,  BY  MOST  ALL  METHODS,  OF  MOST  ALL  PLASTICS 
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NEW  YORK  OFFICE 
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Fig.  6.  High  frequency  preheating  was  used  in  molding  thU  group  of  parts  and  theii  complox  inscrts 


ciablc  delay  <x-curs  between  the  preheat  cycle  and  the  com- 
pression  of  the  prefonn  in  the  mold  or  in  the  transfer 
chamber,  a substantially  higher  heat  may  be  successfully 
utilized  in  the  preheating  stage.  It  is  further  recognized 
that  to  take  full  advantage  of  this  additional  preheat.  it 
may  even  be  necessary  to  modify  the  mold  temperature 
which  will  in  turn  eftcct  a further  reduetion  of  required 
curing  time. 

Plasticity  Advantages 

The  extreme  plasticity  which  is  reached  by  the  preform 
in  consequence  of  dielectric  heating  is  demonstrated  graph- 
icallv  by  Fig.  5.  An  ordinary  learl  pencil  was  pushed 
through  a 4”  diameter  preform  with  great  ease.  The  fact 
that  this  preform  was  made  in  a 75-ton  press,  will  convev 
some  idea  as  to  its  density  an<l  hardness  prior  to  softening 
it  with  dielectric  heat.  To  visualize  a further  demonstra- 
tion — squeezing  between  the  hands  would  break  a preform 
in  much  the  some  manner  as  a houscwife  would  open  a 
hot  biscuit. 

The  molding  of  large  parts  can  be  readily  handler!  when 
the  preform  is  heated  with  high  frequency  energy.  In 
Fig.  6 is  a lamp  handle  < »econd  from  left)  currently  being 
produced  from  BM-3510  ( Bakelitc  high  impact  phenolic), 
the  weight  510.5  grams,  the  total  charge  being  approxi- 
mately  550  grams.  Two  gates  were  u*ed  in  the  transfer  proc- 
ess,  one  coming  in  from  either  side  of  the  mold,  the  diameter 
of  thesc  gates  be  ng  approximately  . It  was  observed 
«luring  the  initial  use  of  preheating.  that  tlie  mold  fi'led 
imtnediately  and  with  little  cfTort.  It  was  aetually  found 
possible  to  stop  one  gate  and  thus  force  the  entire  preform 
into  the  mold  through  a single  54*  i.d.  gate.  This  was 
felt  to  comtitute  a new  high  in  the  matter  of  evalnating 
the  plasticity  of  preforms.  since  it  would  certainly  be  in* 
conceivable  to  ever  have  filled  *uch  a mold  through  a 
single  J4*  gale  u«ing  a conventional  pre»»  without  the 
henefit  of  high  frequency  preheating. 

Group»  of  parts  with  omiplex  inserts  which  have  len 
• atisfactorilv  moMe  I utili/ing  high  fre*iuencv  preheating 
are  »h«twn  in  Fig.  6.  It  svill  he  noted  that  there  are  two 
type»  of  distrihutor  head».  The»e  were  pr«xluce«l  from 
melamine-formaldehyde  (Melmac  502).  The  large  «listri* 
but«>r  head  on  the  left  »i«le  weighs  approximately  3 lb. 


Closing  of  the  transfer  chantbcr  in  as  low  as  6 to  8 setf? 
has  been  aehieved  and  again  a very  worthwhile  reduetion 
of  the  curing  time. 

Cost  of  Dielectric  Heat 

The  cost  of  operation  of  the  3 kw  output  electronic  pre-i 
heating  unit  used  in  the  course  of  the  work  described  by 
this  article,  total  16.7  c per  hour,  broken  down  as  follows:! 
4.2c  for  power,  7c  for  industrial  power  tubes,  and  5.5c  per 
hour  for  amortization  of  Megatherm  unit. 

These  costs  are  based  on  an  anticipated  average  life  of  i 
5000  hours  for  the  industrial  power  tubes  and  for  thej 
industrial  rectifier  tubes.  (In  the  case  of  the  latter,  a figurci 
of  10000  will  probably  be  much  closer  to  the  aetual.)  The 
cost  of  industrial  power  was  assunied  to  be  1.5c-kw  lir,  and 
the  duty  cycle  of  the  unit  50%.  In  other  words,  thej 
“power  off"  period.  With  a 3 kw  output  from  the  unit  j 
the  power  input  is  5 kva  (4.75  kw),  power  factor  95%.  I 
At  no  load  power,  input  is  600  watts  and  is  accounted  for ! 
by  the  filament  load  of  the  tubes  and  the  cooling  air  hlower.l 

Amortization  was  calculated  on  the  assumption  that  thej 
original  investment  of  $2618  (unit  less  tubes)  would  be] 
amortized  over  a 10-ycar  period  and  that  the  unit  would 
l«e  used  4800  hours  a year. 

Dielectric  of  Plate  Spacing 

lt  was  pointed  out  that  it  was  highly  desirable  from  al 
practical  stamlpoint  to  have  an  air  space  above  the  pre-1 
form  and  that  in  order  to  do  so.  the  dielectric  heating  un  t I 
would  have  to  he  able  to  produce  a ccrtain  extra  amount  I 
«f  voltage.  If  the  total  «■pace  between  the  two  heating  I 
plate»  i»  occupied  half  by  the  preform  material  and  half 4 
by  air.  then  the  total  availablc  working  voltage  will  divide  I 
I ctween  the  air  aud  the  preform  inversely  as  their  die'.ec-  I 
tric  constant*.  For  examplc,  if  the  dielectric  constant  of  ] 
the  preform  were  3 a*  compared  to  a dielectric  constant  I 
for  air  of  1.  then  '/x  of  the  total  working  voltage  would 
appear  aeros»  the  preform  material,  wherea»  44  of  it  would  I 
appear  aeros»  the  air.  It  should  be  stated,  however.  that  I 
when  75%  of  the  voltage  i»  aeross  the  air  spare  it  does  not  I 
mean  that  75%  of  the  power  output  of  the  unit  is  being  J 
(CoHlinufd  on  poge  89) 
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|>eiectro-hydraulic 


Modern  Functional  Design 
Throughout 

★ 

Neoprene  Insulated 

★ 

Famous  Gold  Seal 
Spindle 
★ 

Electrically-Operated 
Diamond  Wheel  Dresser 


As  Up-to-the-Minute  as  the  Plastics  Industry,  Itself! 

Ready  ahead  of  time — the  Sav-Way  MH-1  combina- 
tion hand  and  electro-hydraulic  internal  grinder. 
5/32"  minimum  table  stroke!  Gatling  gun  table  speed, 
through  the  use  of  aircraft-type  micro-limit  switches 
and  solenoid-operated  valves.  Electrical,  automatic, 
adjustable  cross  feed.  Dozens  of  outstanding  features! 
It’s  a postwar  machine — ready  now  to  help  speed  to- 
day’s  war  production!  Its  low  cost  will  surprise  you. 


INDUSTRIES 

MaclvUie  *7001  ^bituAion 


Send  for  Actual  Photographs , 
Specifications,  and  Prices 


BOX  117,  HARPER  STATION,  DETROIT  13,  MICH. 

BUILDERS  OF  HAND  AND  HYDRAULIC  INTERNAL  GRINDERS  • PRODUCERS  OF  GOLD  SEAL  SPINDLES 
PLUG  GAGES  • MICROMETER  CHECKERS  • PRECISION  Al  RC  RAFT,  AUTOMOTIVE,  AND  ORDNANCE  PARTS 
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PR  O TECTING 


Quickly -applied  transparent 
dip  assures  corrosion  -/ree  parts 
as  needed  at  ««rar  ironts 


ALABOR-SAVING  dip  wrap  of  an  ethyl  cellulose  base 
has  been  put  to  Use  by  the  General  Motors  Corpora- 
tion, CMC,  Truck  and  Coach  Division  at  Pontiac,  Mich., 
to  solvc  its  wartime  packaging  problems.  Along  with  the 
advantage  of  being  transparent,  this  wrapping  is  expected 
to  have  many  important  post-war  applications  in  various 
fields,  since  it  not  only  gives  superior  protection  of  the 
wrapped  metal  produets  at  greatly  reduced  costs,  but  also 
provides  new  sales  appeal  and  convenience  in  handling, 
stocking,  and  display. 

The  need  for  such  a wrapping  was  created  wlien  the 
company  was  rcquired  to  ship  325,000  individual  parts  a 
day — practically  all  of  it  to  the  armed  forces,  ineluding  a 
considerable  portion  to  overseas  storehouses.  Exposed  to 
the  deleterious  effects  of  a transoceanic  journey  and,  in 
many  instances  to  the  tnoisture  of  subtropical  lands,  it 
becanie  necessary  to  pack  these  parts  in  a wrapping  which 
would  not  only  eliminate  the  danger  of  rust  and  corrosion 
by  keeping  moisture  out,  but  which  would  also  facilitate 
and  speed  packaging  and  handling. 

Previous  packaging  methods  and  materials  fell  far  short 
of  meeting  this  new  combination  of  needs  and  so  General 
Motors  began  experimenting.  Past  experience  was  con- 
centrated  principally  on  first  hand  wrapping  the  part  in 
unwaxed  paper,  then  in  a self-sealing  wax  inipregnated 
cloth  laminated  with  a sheet  of  cellulose  and  then  double- 
dipping  in  wax  for  final  sealing.  In  most  instances  this 
gave  satisfactory  protection,  but  it  was  a costly  and  labori- 
ous  process,  particularly  wlien  small  parts  were  being 
handled. 

Air  shut  in  the  empty  spaces  of  the  wrapped  parts  neces- 
sitated  further  protection  against  rust,  and  gears,  for  in- 
stance,  were  first  dipped  in  a corrosion-preventive  oil. 

In  first  experiments,  bearing  shells  were  protected  with 
a "stop-ofT”  lacquer,  but  this  was  unsatisfactorv  because 
of  brittleness.  Then  chemical  companies  working  with 
CMC  turned  to  ethyl  cellulose.  The  original  plastics  mix 
was  too  tacky,  and  dripped  for  two  minutes  after  dipping. 
Ultimately,  when  the  portion  of  ethyl  cellulose  in  the  mix 
was  dropped  froifi  35%  to  25%  dripping  time  was  reduced 
to  10  seconds.  The  result  was  the  fortnula  now  being 
used  to  obtain  the  finished  dip  compound. 

Hercules  Powder  Company,  Wilmington,  Del.,  is  the 
basic  supplicr,  Seibert  Varnish  Company,  Detroit,  is  the 
convcrter,  and  Dow  Chemical  Company,  Midland,  Mich., 
is  the  fabricator  of  the  finished  plastic  dip.  The  basic 
eomposition  is  approxiniately  25%  ethyl  cellulose,  25% 
resin  and  plasticizer,  and  50%  mineral  oil  and  wax.  The 
principle  purpose  of  the  resin  and  plasticizer  is  to  hold  the 
high  percentage  of  oil  as  a gel.  About  1%  of  stabilizer 
(rubber  inhibitor)  is  sometimes  used  to  prevent  the  ethyl 
cellulose  from  hreaking  down  under  the  heat  to  which  it 
is  subjeeted. 

Exudation  of  oil  inust  be  10%  by  specification  but  expe- 
rience and  test  of  the  material  shows  that  it  is  now  run- 
ning under  3%.  A small  amount  of  internal  exudation, 
npon  the  Mirface  of  wrapped  metal.  is  considered  dettir- 
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able,  as  this  gives  an  added  safety  factor  as  a corrosion 
preventive. 

Evaporation  is  practically  zero,  inasmuch  as  there  are 
almost  no  volatile  constituents.  There  is  a slight  loss  of 
plasticizer,  by  weight,  but  this  is  insignificant  inasmuch  as 
the  stability  of  ethyl  cellulose  and  other  ingredients  is  far 
more  important. 

Adequacy  of  the  protection  afforded  the  metal  part  is 
determined  by  detailed  tests,  including  a humidity  test  at 
100°F  in  100%  relative  humidity  for  720  hours,  after 
which  the  test  panel  must  show  no  signs  of  oxidation  when 
stripped. 

There  also  is  rigid  cycle  test  in  which  the  equivalent  of 
about  25  years’  normal  use  is  simulated  in  ten  days.  The 
daily  subjection  is  to  16  hours  at  100°  in  100%  relative 
humidity,  then  3 hours  at  -40°,  then  2 hours  at  160°  fol- 
lovved  by  3 hours  immersion  in  5%  sodium  chloride  solu- 
tion  at  room  temperature.  This  gives  daily  alternate  ex- 
perience  of  humidity,  extreme  cold  and  heat,  and  saline 
immersion. 

Other  essential  properties  of  the  compound  are  indicated 
by  the  Ordnance  specifications  in  the  accompanying  table: 


ETHYL  CELLULOSE  PROTECTIVE 
STRIPPING  COMPOUND  (Hot  Dipplng) 
(U.S.  Army  Specification  AXS-II67) 


Fire  Point:  (min.)  .. 4I0°F 

Film  Thickness:  («t  372°-378°) 0.099"— 0.1 01" 

Tensile  Strength:  (min.) 450  psi 

Elongation:  Average  in  2"  section  (min.) 50 % 


Stability:  (Atter  aging  at 

370°-380°  for  48  hrs.  witH- 
out  gelling  or  separation) 


f Viscosity:  j with.i."  20%.  of 
1 l coating  v a I u e 


| Min  Ten.  strength:  350  psi 
LMin.  elongation:  40% 

Exudation:  by  wt.  at  160*  F for  24  hrs.  (max.) 10%  loss 

(Test  Film — 2"  x 3"  x 0.050") 

Plasticity:  0.500"  film  compresses  to  (min.) 0.150" 

Brittleness: Alternate  exposures*  157°  to  — 43° 

(No  cracking,  flaking  or  separating) 

Corrosion:  Immersed*  not  to  exceed  corrosion  in  air*  at. ..370°-380° 


*24  hour  periods 


Dipping  Procedure 

The  compound  is  received  from  the  supplier  in  blocks, 
and  machine-sawed  into  9"  by  3"  by  2"  portions  to  facili- 
tate  melting.  It  is  placed  in  the  “mother”  pot,  in  which 
it  is  heated  to  between  350°  and  375° F.  About  90  minutes 
are  required  to  bring  it  up  to  this  temperature. 

The  mother  pot  is  so  placed  that  it  discharges  through  a 
heated  spout  by  gravity  into  the  dipping  pot,  when  the 
outlet  valve  is  opened.  Both  pots,  which  are  separately 
heated,  have  a total  capacity  of  about  15  gallons.  VVorking 
temperature  is  the  same  in  both  pots. 

In  operation,  fresh  compound  is  added  at  regular  inter- 
vals,  rather  than  all  at  once,  so  that  the  entire  dip  is 
normally  replenished  every  three  to  four  hours. 

The  part  to  be  dipped  is  suspended  by  a waxed  string, 
into  which  a knot  is  first  tied  by  machine;  this  is  then 


Typical  scene  at  a dipping  pot,  with  the  inspector 
examining  a dipped  part  which  has  been  water-cooled 

Dip-wrap  is  easily  stripped  from  a bearing  assembly. 
It  comes  off  in  one  piece,  leaves  no  residue  on  part 
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Under  old  method  oi  wrapping.  iour  steps  were  required:  cleaning,  corroaion  preventing.  wrapping  in  Grade  C and  double  dipping  in  wax 


Now.  only  two  stepe  are  needed:  cleaning  and  plaetic  dipping 


looped  or  tied  around  the  part.  It  is  then  dipped  into, a 
cleaning  solution  of  di-  or  tri-ethylene  chloride;  no  oil  dtp 
is  required.  Next,  the  part  is  Iowered  into  the  dipping 
pot  by  hand,  held  there  for  about  two  seconds,  pulled  out 
and  the  immediate  runoff  of  solution  allowed  to  drop  back 
into  the  pot.  Compound  which  drips  onto  the  table  or 
floor  may  be  easily  salvagcd  for  reusc,  minintizing  waste. 
The  part  is  then  dipped  into  cold  water,  which  cools  and 
hardens  the  wrap  within  about  five  scconds,  and  which*Ve- 
moves  any  fine  "hairs”  which  ntay  remain  after  the  ,dip. 
It  is  then  ready  for  passing  on  to  a conveyor  or^otfier 
means  of  removal. 

I-onger  parts  which  cannot  be  completelv  subtnerged 
in  the  dipping  pot  are  double  dipped,  onc  end  at  a time. 

Operators  have  tried  wearing  gloves  for  protection, 
but  their  use  has  bern  found  awkward ; and,  since  there  is 
little  splash,  it  is  unnecessary  to  insist  upon  them. 

It  has  been  found  that  the  occasional  formation  of  a 
bubble  in  the  coating,  as  over  an  open  space,  can  be 
smoothed  out  through  heat  applied  with  a soldering  iron. 

The  system  is  still  in  its  carly  stages,  but  a development 


Lettertng.  ahet  the  part  ta  coated.  ta 
sltU  vtalbta  as  on  ths  uncoated  part 
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of  a conveyor  type  of  dip  that  will  speed  the  process  and 
eliminate  the  labor  of  hand-dipping  is  already  under  way. 
l'he  conveyor,  with  the  parts  suspended  on  it,  will  drop 
each  piece  into  the  dipping  pot  for  the  required  time,  and 
then  carry  it  on,  cooling  the  coating  by  air  as  it  travels 
along,  thereby  eliminating  the  water  dip. 

Experience  indicates  that  the  ideal  heating  unit  would 
be  a single  inother  pot  connected  by  a piping  system  to  a 
battery  of  dipping  pots,  or  a mobile  ntother  pot  which 
would  travel  up  to  each  dipping  pot  as  needed. 

Further  suggestions  for  the  permanent  installation  in- 
clude  an  oil  jacket  for  heating  the  pots,  to  allow  uniform 
heating  and  agitation  of  the  pot.  thus  preventing  the  plastic 
from  settling  around  the  outside  because  of  its  low  con- 
duetivity  of  heat.  Electric  strip  heaters  are  now  being 
used. 

At  the  completion  of  the  dipping  procedure,  parts  are 
normally  packaged  in  cartons,  except  for  long  parts.  The 
use  of  cartons  can  eventually  be  eliminated  since  the  coat- 
ing has  repeatedly  stood  up  under  severe  test,  without  fur- 
ther covering.  One  box  of  parts  was  carried  for  days 
in  a truck  over  rough  roads,  and  then  subjeeted  to  a 
vibrating  machine  ten  times  more  severe  than  the  parts 
would  ever  be  subjeeted  to  in  aetual  shipping  practice  with 
a damage  of  less  tha'n  2%. 

Stripping 

The  waxed  string  (or  occasionally  a wire)  used  to  sus- 
pend  the  part  in  the  dip  is  left  on  the  coated  part,  and 
it  may  be  used  as  a cutting  medium  to  strip  off  the  coat. 

On  parts  with  no  string,  the  coating  may  be  stripped 
away  with  a sharp  instrument.  For  field  use,  a sharp  whit- 
tlcd  stick  is  recomniended,  rather  than  a knife,  to  prevent 
damage  to  the  protectcd  surface  beneath.  Howcver,  where 
speed  is  important,  or  where  sufticient  care  can  be  exer- 
cised,  use  of  a knife  is  practical.  By  warming  the  coated 
part  with  water  at  200®  tor  about  a minutc,  or  by  any 
other  means  of  artificial  heat.  the  coating  will  bcconle 
pliable  and  can  be  stripped  by  hand. 

Dip%  to  Suit  the  Parts 

Any  type  of  part  suitable  for  plastic  which  is  stnill 
cnough  to  be  inmtersed  in  the  available  pots — 15  gallons  in 
CMC  present  practice — can  be  coated  in  this  manncr.  At 
present,  nothing  larger  than  an  automotive  crankshaft  has 
been  so  dipped.  The  possibility  of  conveyor  dipping  of 
much  larger  pieces  in  pots  of  sufticient  size  is  obvious. 

On  a part  such  as  a drive  shaft,  older  mcthnds  did  not 
give  a tight  over-all  scal.  Now,  each  end  is  dipped  sepa- 
rately  and  fully  protectcd  over  the  machined  ends.  The 
central  portion  of  the  shaft,  which  is  rough-finished  rather 
than  machined.  is  not  coated  and  is  adequately  protectcd 
by  some  other  type  of  corrosion  preventive.  Only  the 
precision  machined  surfaces  require  the  extra  protection. 

Surfaces  other  titan  metal  can  also  be  coated.  Typically, 
(Coxlinurd  oh  page  98) 
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For  War  Prodwction  and 
Post-War  Competition 


WAR-PROVED  through  the  production  of  thou- 
sands  of  different  plastics  parts  to  the  most 
exacting  government  specifications  — the  Stokes 
Completely  Automatic  Molding  Machine  offers 
post-war  economies  no  executive  can  afford  to 
overlook. 

For  it  permits  him  to  make  the  plastics  parts  he 
needs,  as  he  needs  them,  right  in  his  own  plant 
by  a completely  automatic  method  requiring  only 
a minimum  of  skilled  labor,  and  at  savings  which 
many  times  have  paid  for  the  entire  investment 
in  a matter  of  months. 


AUTOMATIC  MOLDING  SAVES 


Automatic  Molding  saves 
labor  . . . machines  are  com- 
pletely automatic. 

Molding  time  is  saved  . . . 
cycles  are  reduced  50%  or 
more  in  many  cases. 
Molding  material  is  saved 
. . . 8%  to  10%  or  more. 

Mold  cost  is  low  . . . only 
few  cavities  are  used. 

Tool  steel  and  tool-makers' 
time  are  saved  . . . molds 
require  only  a iraction  of 


the  steel  and  labor  that  go 
into  a large  conventional 
mold. 

Output  per  cavity  is  high 
. . . up  to  10.000  or  more 
moldings  per  week. 

Parts  are  produced  as 
needed.  There  are  no  large 
inventories.  therefore  . . . 
no  inventory  losses. 

There  are  no  human  errors 
to  contend  with  . . . parts  are 
of  highest  quality.  always. 


LET  US  MAKE  A COST  STUDY  FOR  YOU 

It  is  none  too  soon  to  investigate  Automatic  Mold- 
ing for  many  parts  that  will  go  into  your  post-war 
Products.  Stokes  engineers  who  pioneered  Auto- 
matic Molding  have  helped  many  manufacturers 
apply  it  to  the  solution  of  their  individual  problems. 

Use  this  special  Consulting  Service  ...  to  tell  you 
quickly  whether  parts  are  suitable  for  automatic 
molding,  to  accurately  estimate  costs,  and  to  help 
you  in  automatic  mold  design. 

F.  I.  STOKES  MACHINE  COMPANY 
B040  Tabor  Road  Olney  P.  O.  Philadelphia  20,  Pa. 

Representatives  in  New  York,  Chicago,  Cincinnati,  St.  Louis 
Pacific  Coast  Representative  • L.  H.  Butcher  Company , Inc. 
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Chief  Research  Engineer.  Metaplest  Co. 


ELECTR ODEPOSI TION  OF  METALS 
ON  VARIOUS  PLASTICS  MATERIALS 
IMPROVES  THEIR  PROPERTIES 


in  j j a 

'W 

1 

m Hjj 

kv# 

Strength  and  shielding  properties  acquired  by  copper 
and  cadmium  platings  on  this  swivel  joint  housinq 
made  i(  pouible  to  mold  it  ot  wsightsaving  plastic 


IN  the  past  ftve  years  great  strides  have  been  ntade  in 
the  process  of  metal  plating  on  plastics.  Back  in  1938 
when  the  process  was  first  patented  it  was  difficult  to 
intagine  that  five  years  hence  plating  on  plastics  would 
play  an  important  role  in  our  war  production.  By 
1941,  large  scale  civilian  applications  of  metal  plated 
plastics  were  routine  and  it  is  interesting  to  note  that  the 
progrcss  made  in  this  field  has  nteasured  up  in  every  way 
against  the  ultimate  in  precision  specifications  and  stand- 
ards required  by  Army-Navy  aeronautical  engineers. 

Tite  Mctaplast  process  is  one  which  makes  possible  the 
electrodeposition  of  a smooth,  non-porous,  adhesive  metal 
coating,  in  certain  specified  thicknesses.on  alniost  any  shape 
of  non-conductive  material  and  at  the  same  time  main- 
tains  the  detail  of  the  underlying  surfacc. 

Many  combinations  of  mctals  and  methods  of  internal 
and  external  plating  are  possible,  depending  on  the  de- 
sired  properties  such  as  high  electrical  conductivity,  re- 
sistance  to  vibrational-stress,  dimensional  stability,  decora- 
tive  effcct,  abrasive  resistance,  heat  resistance,  moisture 
resistance  or  reflective  qualities.  The  physical  properties 
of  the  plated  part  depend  upon  the  base  material,  type 
of  metal  dcposited,  thickness  of  deposit  and  design  of 
plastics  part  to  be  plated. 

The  plating  can  be  adapted  to  give  a soft  or  a hard 


Wsiqht  ta  savsd  and  shtsidlnq  ta  occompUshsd  by  m»*al 
plating  plastic  pansta.  rstatnlnq  Ihsii  prlntlng  quallttas 


deposit  and  in  sur  face  finishes  ranging  from  a dull  matte 
to  a high  polish.  Naturally,  the  thickness  of  the  plated 
metal  will  alter  the  physical  appearance  of  the  piece.  The 
coating  can  be  controlled  to  produce  thicknesses  from 
.0001"  to  .250"  depending  upon  the  desired  use. 

Properties  Imparted 

In  general,  the  thermal  resistance  of  a plastic  is  raised 
by  coating  with  a metal.  In  certain  cases,  the  distortion 
temperature  of  a thennoplastic  is  raised  as  much  as  50° F. 
For  example,  the  distortion  temperature  of  some  plated 
cellulose  acetate  becomes  150°-200°F  instead  of  140°- 
160°F.  Phenolics  which  may  only  take300°F  can  be  made 
to  resist  500°  F.  With  metal  coated  plastics  the  possibility 
of  localized  overheating  is  considerablv  reduced  since  the 
plated  sur  face  distributes  excessive  heat  over  a wide  area 
through  dissipation  and  conduction.  Furthermorc,  the 
plated  surface  with  greater  heat  conduction  assures  a more 
rapid  return  to  normal  temperature. 

By  completely  enveloping  the  plastic  in  a metal  coating, 
the  water  absorption  of  the  unplated  plastic  is  greatly  re- 
duced. Cellulose  acetate  having  a water  absorption  of 
2.5%  in  twenty-four  liours  in  unplated  form  absorbs  only 
0.1%  when  plated  with  approximately  0.002"  of  metal. 

( Continucci  on  page  106). 


Comprsg  wood  antsnna  Cut  away  visw  ol  loop  antsnoa  with  coil 

mast.  coppsr  platsd  loop  housinq  ol  polystyrsns  mstal  platsd 


52 


PLASTICS 


JUNE  1944 


"Polystyrene  has  been  found  to  be  best  suited  to 
the  process  due  to  its  chemical  inactivity,  dimen- 
sjonal stability,  and  moldability.  The  low  water 
absorption  . . . 

— Electronic  Industries,  Oct.  1943,  p.  75 


‘'Polystyrene  was  selected  for  this  application 
because  it  has  good  acid  resistance  and  can  be 
machined  readily  to  close  tolerances  . . 

— Product  Engineering,  Oct.  1943,  p.  623 


PLAX  POLYSTYRENE 


Sheet,  Rod,  and  Tube 
Application  Hints 


Plax’s  bulletin  on  machining  polystyrene 
(available  to  you  on  request)  is  helping  many 
manufacturers  ute  available  production  facili- 
ties  to  turn  electronlcs*  most  versatile  Insulating 
material  into  a wide  variety  of  high-frequency 
components. 


Write  the  Plax  Corporation,  1 
Hartford  5,  Conn.,  for  sheets  giving  complete 
data  on  polystyrene's  unique  physical, 
chemical,  electrical,  and  thermal  character- 
isfics  . . . and  for  data  on  other  interesting 
plastics  now  fabricated  by  Plax. 
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Typical  of  how  laminates  ccm  brighten  an  Office.  Desk  and  tablo,  as  well  as  walls  and  window  sllls,  aro 
of  Fonnica  sheets  and  panels  veneered  lo  wood  cores.  laminated  and  finished  with  Bakelite  phenolic  resins 


A popular  use  of  plaetfca  that  wHI  return  In  pæl-war  I* 
fot  home  portable  radio*  such  a*  lor  Ihls  attracliro  model 
whlch  w ai  designed  by  Barne*  & Retneck*  for  Majestlc 


Decorativ*  display  labl*  of  opagu*  black  methacrylat*  lop  with 
contrasting  transparent  ornamentation  and  legs  of  the  same  plostic. 
Designed  and  fabricated  by  the  House  of  Plastics,  Cleveland1 


PLAST! CS  AT  WORK 
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Plastics  construction  has  enhanced  the  new  Zenith  hear* 
ing  aid  and  reduced  its  price.  The  earphone  is  oi 
melamine;  the  ampliiier  unit  (close  up)  is  polystyrene 
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Shatter  resistant  tableware  ior  U.  S.  Naval  vessels  and  patrol 
bombers.  Lighter  and  less  bulky  than  crockery  and  resistant  to 
food  acids  and  stains.  Molded  oi  Plaskon  melamine-fonnaldehyde 


Train  seats  upholstered  in  Firestone  Velon  (vinylidene  chloride). 
Various  car  stylings  are  possible  in  Velon's  colors  and  pat* 
terns.  It  is  easily  cleaned,  long  wearing,  and  non-inflammable 


This  Vinylite  coated  fabric,  on  the  seat  oi  a cab 
which  had  gone  over  1 00,000  miles,  looks  none  the 
worse  ior  wear.  This  material  is  used  on  jeep  seats 
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S^lircraft 


Transparent  butyrate  vacuum  block  lor  air cr alt  oil 
lines.  It  demonstrates  the  adaptability  oi  tram  par 
ent  plastics  to  industrial  plumbing  impection  points 


Compartment  door  on  Martin  B-26  Marauder  embodying  pressed  phe-  ] 
nolic  laminatc  lor  considerable  weight-saving  and  high  strength.  This  i 
construction  is  applicable  to  many  transportation  structural  units  1 


Panelyte  phenoiic  lamlnate  Hoortnq  in  Martin  Mars  flying 
boat  It»  light  weight  and  high  strength  qualiltee  II  lor 
uee  as  floortng  ta  busse,  boat»  and  oiher  transportation 


High  Import  Bakelite  phenoiic  parti,  lor  gun  turret  trigger 
assembly.  passes  tests  oi  — 70'  to  -flBOT.,  suggesh 
ing  this  use  lor  larm  and  construction  machinery  Controls 


Trotek-Plug"  of  transparent  butyrate  protects  mo- 
ors  in  shipment  and  provides  visual  color-checking  of 
iilica  gel  condition.  Shown  by  Chandler-Evans  Corp. 


Shown  along  with  new  container  designs  of  Tenite,  are  items  of  the  same 
cellulose  acetate  plastic  in  war-essential  use — transparent  tape  (back- 
ground)  wire  wrapping  and  wire-reinforced  tubular  container  (foreground) 
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Packaging-to-come  is  exemplified  in  the  Central  States  Paper  & Bag  Co. 
exhibit  of  attractive  display  packages  in  contrasting  shapes,  sizes  and 
colors.  They  are  formed  from  transparent  and  colored  acetate  sheetings 


A demonstration  of  protective  wrapping  of  side  arms  in 
Lumarith  film.  Guns,  thus  wrapped,  will  float  (as  shown), 
remain  dry,  and  may  be  operated  without  first  unwrapping 


All  cowl  skins  on  this  Curtiss  Commando  are  iormed  on  plastic  dies 


PLASTIC  DIES 

SPEED  AIRCRAFT  PRODUCTION 

^ f\\J.  ^JomphinS 

Airplsne  Division,  Curtiu-Wright  Corp. 


TOOLINC  COST  AND 
CUT  THROUGH  USE 


Small  punched  piece  and  Us  drawdie  east  al  Ihermoeeuinq  reeln 


PRODUCTION  TIME 
OF  PLASTIC  DIES 

THE  liquid  thermosetting  resin  was  slowly  poured  into 
the  mold — just  six  hours  later  it  was  installcd  on 
a punch  press  blanking  .064"  SO  Alclad  sheet  Alurninum ! 
Fantastic  as  this  may  sound,  it  actuallv  took  place  in  the 
Buffalo  Plants  of  the  Curtiss- Wright  Corporation  in  the 
spring  of  1943  under  the  direction  of  the  Plastic  Tooling 
Division  as  an  experimental  projeet ! 

Extensive  use  has  been  made  of  therinoplastics  in 
the  produetion  of  aireraft  parts  in  the  west  coast  air- 
craft  companies  where  the  plastics  tooling  development 
had  its  inception.  As  thcsc  companies  branched  out 
toward  the  south  and  east.  the  process  progressed  so  that 
the  use  of  thermoplastics  as  a practical  produetion  process 
is  an  accepted  standard,  particularly  in  the  drop  hammer 
departments  of  many  companies.  The  outstanding  ad- 
vantage  of  this  material  is  that  it  may  be  fully  reclaimed 
and  repoured  after  completing  its  produetion  run. 

While  uscrl  in  a wide  variety  of  checking  fixtures  and 
drill  jigs,  maximuni  labor  savings  are  made  in  the  drop 
hammer  application  since  the  plastic  is  poured  into  the 


58 


PLASTICS 


JUNK  1944 


fo 

.flRSt 

speed  °'  ' , Vi»^e ' prie»ce’  *“ . i cavUieS’ 

V U *ttV*  ^e  pg  vo  e*Verie.  Uo\,bed  ca  rts 

a*V  U C°V»eS  .rOt\«CinS  , i„rs  lV»  ^ . gi 

of  C®  Con'Va°y  ^ 

611  t»o\ac*  > Æ 

g«er’  ”e  a co?y"  >r 

"M  , toda^'  ✓ 

O*  -(O0*5  ✓ ; 


• €*  'V°‘ 

«Sbap10^  ..„\ 

urC’  , •«„  v\>e 
• e%v'a*°®  eboV»V>el\ 

fW'**'3 r»o\A*  a°i 
l<-eÅfloe’  a c«V? 

abouttV^* 


Midland  die  and  engraving  company 

1800  W.  BERENICE  AVENUE  • • • C H I C AG  0 13  , 1 L LI  N O I S 

MoJzeAA.  &jj  Plastic  Molds  * Die  Cast  Molds  • Engraved  Dies  * Steel  Stamps  • Hobbings  * Pantograph  Engraving 
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metal  die  and  consequently,  it  produces  an  exact  matching 
punch  which  requires  no  expensivc  grinding  to  produce  a 
proper  fit.  Reworking  costs  are  also  reduced  since  the 
punch  may  be  “dressed”  by  heating  the  metal  die  and 
pressing  the  plastic  punch  into  it. 

Vast  and  diverse  as  is  the  scope  of  thermoplastics,  the 
field  which  now  appears  to  hold  great  promise  is  the 
thermosetting  liquid  casting  resins.  This  material  was  ex- 
tensively  used  in  the  pre-war  period  for  buttons,  juke  box 
decorations  and  panels,  objects  of  art,  ash  trays  and  count- 
less  small  novelties  in  vol  ving  small  mass.  Many  times  it 
was  mixed  with  some  type  of  “loading”  material  when 
structural  value  was  not  expected  or  required.  Most  of 
these  liquid  casting  resins  were  processed  right  in  the 
resin  manufacturer’s  plant  since  the  process  had  to  be 
carried  through  from  beginning  to  end  without  interrup- 
tion. 

War  found  these  manufacturers  with  volume  production 
facilities  for  resins  which  could  no  longer  be  used  in  the 
domestic  field  and  hence  would  be  idle  unless  suitable  war- 
time  application  could  be  found. 

At  that  same  time,  Harold  Clark,  a man  with  many 
years  of  plastic  experience  who  was  also  feeling  the  cur- 
tailment  of  the  domestic  plastic  field,  joined  the  Buffalo 
plants  of  the  Curtiss-Wright  Corporation.  His  hope  was 
to  develop  the  industrial  application  of  plastics,  particu- 
larly  the  liquid  casting  resins. 

Under  his  guidance,  eleven  phenol-formaldehyde  resins 
were  investigated  and  dassified.  It  became  apparent 
that  in  the  industrial  applications  to  which  the  various 
resins  were  subjected,  the  results  obtained  were  vastly 
different  from  the  published  data  covering  the  physical 
properties  of  these  resins.  Furthcr  investigations  proved 
that  this  discrepancy  came  from  the  difference  in  the 
mass  of  the  resin  used  in  each  application.  For  example, 
the  physical  properties  of  two  1"  cubes  of  resin  were  dif- 
ferent if  one  cube  was  obtained  by  casting  and  curing 
1 cu.  in.  of  the  material  and  the  other  one  obtained  by  tak- 
ing  a cube  from  the  center  of  a 10"  cube  of  the  resin. 

Without  benefit  of  special  equipment,  both  accelerated 
and  non-accelerated  thermosetting  resins  were  success- 
fully  applied  to  sufficiently  diversificd  fields  to  suhstantiate 
Clark’s  belief  that  the  materials  had  many  industrial 
possibilities. 

One  outstanding  rcsult  is  the  application  of  these  resins 
to  the  large  draw  dies  used  in  the  750-ton  hydro  presses 
wherc  currently  a wide  variety  of  sizes  and  shapes  of  alu- 
minum  alloy  skins  and  ducts  are  being  formed  over  plastic. 
From  a rninor  beginning.  the  use  of  these  plastic  draw-die 
punches  has  progressed  to  a point  where  all  of  the  metal 
skins  for  the  engine  cowls  of  the  Curtiss  C-46  Commando 
are  now  formed  over  plastics.  These  cowls  measure 
fi6'  in  diameter  at  the  firewal!  and  house  the  18-cylindcr 
Pratt  & Whitney  engines  which  power  this  transport. 
Four  skins  are  required  for  each  cowl — right  and  left 
sides,  top  and  bottom.  While  the  contours  of  the  side 
cowl  skins  are  gentle.  the  bottom  cowl  skin  is  larger  and 
deeper  and  the  top  cowl  skin  is  long  and  narrow  and  the 
forming  is  quite  severe. 

When  used  in  the  draw-dies,  the  force  on  the  plastic 
is  entirely  compressive  and  tite  material  now  in  use  will 
form  thousands  of  parts  with  no  visihle  sign  of  wcar. 

Since  the  proper  ovens  were  not  availahle  for  curing 
the  non-accelerated  resins.  much  of  the  early  work  at 
Curtiss-Wright  was  accomplished  with  the  accelerated 
types.  It  was  determined  at  an  early  date  that  the  accele- 
rator  percentages  had  to  be  sharplv  reduccd  as  the  bulk  or 
mass  of  the  potir  increased.  Vicious  reactlons  somctlmes 
occurred  and  the  excessive  heat  resultcd  in  decreased 
compressive  strength.  As  these  early  large  castings  aged. 
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A planer  mold  lor  a draw-die  punch  le  touched  up  after  removal  from 
it*  pattern.  It  le  then  coated  with  acid-resistant  paint  and  hard  wax 


Stretcb  press  fonn  east  o<  liquid  thermosetting  resin  which  was 
poured  and  cured  in  mold  shown  at  left.  Mold  ie  reused  many  times 

rhte  draw  die  punch  le  being  carefully  sanded  by  hand  to  gire  It  a 
tina)  turlace  finish  before  the  preesure  pads  are  fitted  around  it 


□ STR0N6  POINTS  that  stand  up  when  you 


□ 


□ 


SMOOTHNESS(^||^^that  will  speed  your  work 


PRECISION  GRADING 


accurately  spaced 


DURABILITY  to  save  you  time  and  money 


□ OPACITY  for  sharp 


reproduction  of  every  line 


CLEAN  ERASURE  that  leaves  no  "ghost  lines 


CHECK  T HEM  ALL?  T HEN  GET  THEM  ALUN 


FREE  TEST  SAMPLE! 

Just  write  us,  naming  this  maga- 
zine  and  your  regular  pencil 
dealer,  and  we  will  send  you  a 
TURQUOISE  pencil  or  lead, 
in  any  grade  you  desire. 

Reg.  u.  S.  Pat.  Off. 


"CHEMI-SEALED" 


111=111' 


(SUPER  BONDED) 


TURQUOISE 

DRAWING  PENCILS  AND  LEADS 


EAGLE  PENCIL  CO.,  703  EAST  13th  ST.,  NEW  YORK  • eagle  pencil  co.  of  canada,  ltd.,  toronto 
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surface  checks  appeared.  Some  of  the  punches  still  in 
use  are  the  early  castings  and,  although  badly  checked, 
tliey  are  still  performing  perfectly  in  the  draw-dies. 

Kesin  suppliers  have  cooperated  with  Curtiss-Wright 
and  one  supplier  has  apparently  been  successful  in 
elitninating  this  checking  from  his  product.  However, 
when  time  is  a factor,  the  more  rapid  curing  of  the 
casting  dictates  that  the  accelerated  resin  be  used  and 
it  is  hoped  that  still  more  progress  will  be  made  in  this 
particular  branch. 

A problem  which  is  peculiar  to  the  aircraft  industry 
is  the  necessity  of  maintaining  flcxibility  in  production  to 
cnable  important  changes.  These  changes  requested  by  the 
Army  and  Navy,  are  based  on  combat  experience  or 
changes  in  requirements.  Thus  it  is  impossible  to  know 
bow  many  planes  will  be  produced  bcfore  changes  are 
made. 

Also,  the  aluminum  used  in  aircraft  construction  is 
easily  formed  and  it  is,  therefore,  possible  to  use  either 
lighter  tooling  or  other  materials  which  would  not  be 
applicable  to  forming  steel.  For  example.  steel  draw-dies, 
synonymous  with  mass  production,  each  day  turn  out  count- 
less  sheet  steel  parts.  But  because  of  the  soft  and  ductile 
nature  of  aluminum  it  is,  in  many  cases.  possible  to  sub- 
stitute  a punch  made  of  wood  or  iron  which  will  turn 
out  excellent  and  accurate  parts  and  cost  substantially 
less  than  steel  draw-dies.  However,  when  stored  between 
production  runs,  the  wooden  punches  absorb  moisture, 
causing  them  to  expand  so  that  when  again  installed  on 
the  hydro  press  it  may  not  produce  an  accurate  part. 

This  is  the  job  which  is  being  rapidly  taken  over  by 
plastics.  The  stable  nature  of  the  material,  its  resistance 
to  moisture  and  the  smooth  and  slippery  nature  of  the 
working  surface  plus  the  ease  of  producing  the  punch  are 
factors  which  are  accounting  for  both  increased  production 
and  decreased  first  cost. 

Another  aircraft  production  use  of  plastic  forms  is  in  the 
stretch  press,  a machine  which  grasps  a sheet  of  metal 
between  massive  jaws  and  stretches  it  over  a form  having 
the  dcsired  contour.  New  applications  are  being  steadily 
assigncd  to  this  machine  and  it  is  currently  forming  over 
plastics,  a large  number  of  different  parts,  among  them  a 
“transition  skin”  which  is  squeezed  by  an  upper  and  lower 
plastic  die  and  then  stretched.  This  one  operation  saves 
more  than  3'/i  hours  per  part. 

Plastic  tooling  has  been  developed  alniost  entirely 
within  the  aircraft  industry,  a situation  created  by  critical 
shortages  and  the  urgency  of  production.  However,  it 
is  flexible  enough  and  has  such  vast  possibilities  that  it 
can  be  adapted  to  many  manufacturing  processes.  It  is 
revolutionary  in  that  it  simplifics  the  duplication  of  curved 
surfaces.  In  addition  uuusual  shapes  can  be  developed 
in  plaster  and  then  reproduccd  in  tough  phcnolic  for  the 
production  run.  Currently,  the  Plaster  Patterns  Depart- 
ment at  the  Buffalo  piants  is  a vital  part  of  the  plastic 
tooling  group. 

It  has  only  been  within  the  last  fcw  years  that  the 
plaster  method  of  creating  patterns  has  been  developed 
to  its  present  state  of  perfection.  As  a means  of  rapidly 
devcloping  patterns  it  is  unsurpassed  since  the  patterns 
are  developed  from  original  loft  lines,  lofting  tcmplates 
or  mockups. 

To  illustrate  the  speed  with  which  it  is  possible  to 
produce  a part  with  the  aid  of  plaster  patterns  and  plastic 
tooling,  the  following  is  given  as  a typical  operation: 

The  projeet  is  to  produce  in  one  part  the  dorsal  fin 
which  joins  the  fuselage  to  the  vcrtical  stabilizer  on  the 
Commando,  This  had  previously  been  made  from  a 
right  and  a lefthand  piece,  and  produced  with  draw-dies. 
These  parts  required  considerable  fitting  and  supplementary 

JUNE  194-1 


loee-up  ol  cost  plastic  dia,  mounted  in  stretch  press,  showing  alu- 
linum  sheet  in  press  jaws  being  stretched  into  the  shape  o(  the  die 


Us  plastics  beatn,  mounted  loremost  in  this  assembly  and  drilling 
rtuie.  has  not  varied  over  0.002"  alter  1)  months  ol  contlnuous  use 


Plastic  (orm  on  which  router  frame  (bolted  lo  cast  ln  lnserts) 
secures  belly  lairing  lor  contour  trimming  by  air  driven  router 
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PLASTIC 

INJECTION  MOLDING 


SERIES  44  "LEOMINSTER" 

QUALITY  IN  PRODUCTION  AT  HIGH  SPEEDS 


Write  Today  for  Series 
44  Specifications  And 
Priority  Information. 


s 


Ten  Years  of  Research  and  Practical  Experimentation  Cul- 
minates  in  Series  44  “Leominster"  with  . . . 


SINGLE  SCREW  DIE  PLATE  ADJUSTMENT 
and  “CENTRALSHAFT"  CENTRALIZED 
DIE  PLATE  SUPPORT 


) 


* % 


For  Perfect  Die  Alignment  To  Prevent  "Flooding"  And  Rejects. 


LEOMINSTER  TOOL  CO.,  Inc. 


LEOMINSTER,  MASSACHUSETTS 


4 


MANUFACTURERS  OF  MACHINES  AND  MOLDS  FOR  THE  PLASTICS  INDUSTRY 
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FOlt  A ( O.MNÆTi; 
PLASTICS  >IOIJM.\<p  SERVICE 


For  . at  Columbus  Plastic  Prod- 
ucts you  get  the  henefit  of  complete 
facilities  and  expert  tcclmupies  in  engi- 
neering. die  inaking.  niolding.  finishing 
and  asseiuhling  for  all  type»  of  injection 
niolded  plastic  products.  Our  year»  of 
experience  and  practical  “know-how” 
are  at  your  service.  I^earn  to  rely  on  us 
as  your  connection  for  betler  niolded 


1'I.ASTK  PIIOIHCTS.  Inc. 


50.»  Dublin  Avenue,  Columbu»  la.  Ohio 
New  York  (MRw  — 47S  Flflh  A>rnw 


drill  jigs  to  prepare  thetn  for  installation  on  the  tuselage. 

The  Plaster  Patterns  Department  obtains  a series  of 
inetal  templates  which  represent  the  correct  contours  at 
a representative  nuniber  of  locations  or  “stations”  on  the 
airplane  itself.  These  are  placed  in  their  proper  positions 
on  a marble-top  table  and  braced  rigidly  by  wood  held  in 
position  with  plaster.  The  voids  between  the  metal  tent- 
plates  are  covered  with  burlap  near  the  top,  allowing  only 
sufficient  depth  of  plaster  to  provide  a rigid  foundation 
on  which  to  work.  A mixture  of  plaster  and  jute  is  then 
used  to  fill  in  the  voids  above  the  burlap  and  as  soon  as 
is  practical,  the  working  surface  of  plaster  is  applied  and 
worked  to  the  correct  contour  using  the  tops  of  the 
metal  templates  as  a guide.  This  gives  an  exact  reproduc- 
tion  of  the  surface  to  be  produced,  with  due  allowance 
for  the  shrink  of  the  material  from  which  the  finished 
form  will  be  made — in  this  case,  plastic.  This  complete» 
the  first  step. 

A plaster  mold  then  made  over  this  form  and  when 
hard  it  is  removed,  dried  and  given  a coating  of  acid- 
resisting  paint  followed  by  an  application  of  hard  wax. 
It  is  now  ready  to  receive  the  resin. 

The  resin  is  made  ready  and  poured  into  the  form, 
properly  cured  and  removed  from  the  mold  leaving  the  i 
mold  intact.  This  plastic  form  is  an  exact  reproduetion  of 
the  original  plaster  contour,  only  sliglitly  smaller  due  to 
the  anticipated  shrink.  It  is  surprisingly  smooth  and 
requircs  only  minor  touch-up  after  which  it  is  mounted 
on  a proper  wooden  backing  for  attachment  to  the  stretch 
press.  It  is  then  ready  for  installation  on  the  press. 

Not  only  is  the  original  tooling  cost  a fraction  of  the 
former  cost,  but  produetion  and  assemblv  has  been  greatly' 
simplified  as  well. 

Other  Interesting  Applications 

In  addition  to  the  hydro-press  draw-dies  and  stretch] 
press  forms,  a number  of  other  interesting  application» 
have  been  developed  at  Curtiss-VVright,  such  as  chcckinffl 
fixtures,  router  forms,  electro-plating  shields  and  parts  of  I 
produetion  fixtures,  where  again  the  stable  nature  of  the- 
material  is  a major  consideration. 

As  an  illustration  of  the  last  mentioned  application,  a 
plastic  beani  has  been  a part  of  a side  cowl  assembly  andi 
drilling  fixture  for  the  past  eleven  nionths  and  during  thati 
period  has  not  varied  0.002"  in  length.  It  replaced  a 
part  made  of  a zinc  alloy  and  was  tried  as  a substitutej 
for  a steel  part  which  would  have  cost  more  than  ten; 
times  as  much  as  the  phcnolic  casting.  It  was  also  one  i 
of  the  numerous  experiments  which  have  been  carried  on| 
in  the  interest  of  establishing  dimensjonal  stability  andl 
in  this  instance  it  proved  highly  satisfactory. 

It  has  increased  from  a material  which  had  relativelyj 
Iow  physical  properties  to  one  which  has  a publishcd; 
conipressive  of  33,000  psi  and  laboratory  samples  are  a sl 
high  as  44,000  psi  conipressive,  18,000  psi  tensile,  1221 
Rockwell.  “B”  scale,  ball,  60  Kg  and  still  going  up!n 
Tlierc  are  more  tvpes  of  plastics  than  there  are  alloys  ofj 
steel — even  now  1 

l.ike  steel,  it  has  lieen  oil  tenipercd,  case  hardened,  andfl 
heat-treated,  and  from  present  knowledge  it  is  cstablishetffl 
that  a wide  varietv  of  materials  can  be  conditioned  toj 
»uit  particular  rerjuirements  in  tooling  where  the  factorsfl 
of  time  and  cost  are  of  major  iniportance. 

Curing  plastics  by  short  wave  diathermy  is  beyond  tliej 
first  experimcntal  stages  and  it  promises  the  means  of| 
greatly  reducing  the  time  element  in  the  present  curing| 
process  as  well  improving  the  produet. 

The  existing  record  of  dofinite  applications  point  to  a 
marked  improvement  in  the  plastic  process.  f.ndJ 
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To  help  you  with  your  plastic  fastening  problems,  the 
Sterling  Bolt  Company  offers  two-fold  assistance: — a 
fastening  consultation  service  and  one  source  of  supply 
for  all  your  fastening  requirements.  For  many  years 
our  fastening  experts  have  been  successfully  and  eco- 
nomically  solving  fastening  problems  for  the  plastic 
and  other  industries.  Our  bolts,  nuts,  screws,  rivets 
and  washers  are  of  every  size  and  type,  accurate,  uniform 


and  economically  efficient  for  every  fastening  purpose. 

Such  a combination  is  proving  of  substantial  aid  in 
helping  others  solve  their  fastening  problems.  You, 
too,  ought  to  take  advantage  of  this  two-fold  service. 
We  are  equipped  to  give  you  the  service  you  want. 
Write  today  about  your  fastening  problem  or  ask  for 
quotations  on  immediate  delivery  of  the  fastenings  you 
need.  Do  it  today. 


Write  today  for  quotations  or  order  for  prompt  action 
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Merchandising  Plastics  Through 


TELEVISION 

MODELS  OF  POST -W AR  PLASTICS 
PRODUCTS  TO  BE  DEMONSTRATED 
BY  PROMINENT  U.  S.  DESIGNERS 


A plastic  waahing  machlnv  with  pushbutton  control  will  auto- 
matically  parform  all  washlng.  rinilng  and  dry  Ing  opnration» 


TELEVISION  may  prove  to  bc  one  o(  the  most  power- 
iul  (orces  for  merchandising  plastics.  In  presenting 
plastic  wares  to  the  public,  the  shining  beauty  of  the  mate- 
rial is  its  most  attraciivc  asset.  All  advertising  will  have  to 
bc  visual  to  be  most  cffective. 

At  present,  magazines  and  catalogs  can  show  plastics 
Products  in  almost  natural  colorings  while  television  in 
black  and  white  is  at  a distinet  disadvantage,  howcver, 
the  rcscarchers  in  television  development  promise  future 
telecasts  in  full  color.  But,  even  without  color,  television 
can  present  power  ful  sales  arguments. 

The  amazing  qualities  of  plastics  can  be  shown  in  mov- 
ing  demonstrations  on  the  television  screen.  In  one 
ininute  a man  can  tell  more  by  stamping  heavily  on  an 
objeet  and  then  displaying  it  tinharmed  than  by  saying  it  is 
unbreakable  in  a thousand  words.  In  a tclecast  play, 
someone  might  drop  a lighted  cigarcltc  on  plastic  up- 
holstery  and  thereby  seal  the  idea  of  ftameproof  materials, 
or  ink  might  be  spilled  on  what  appears  to  be  a fine 
leather  desk  and  wiped  off  completely  in‘  a convincing 
demonstration  of  soil-resistant  plastic  "leathcrs.” 
Television  broadcasts  can  be  both  interesting  and  educa- 
tional. Even  in  a purely  fictional  drama,  the  hackground 
may  incorporate  the  use  of  a new  produet.  And  the 


Thts  plastic  and  stainless  steel  luncheon  set  is  dsslgnsd  to  smbody 
the  characteristics  ol  plastics  along  with  increased  usable  area 


development  of  plastic  in  itsclf  is  so  dramatic  that  semi-  | 
technical  discussions  can  hold  the  attention  of  the  lavman. 
Through  such  leetures  the  public  can  be  instrueted  and 
in  turn  may  originale  niany  ideas. 

Probably  the  first  to  use  television  as  a merchandising 
medium  is  the  Durez  Plastics  & Chemical  Company.  Their 
telecasts  over  station  W2XWV  are  of  particular  interest  | 
to  the  whole  industry  because  each  week  a leading  indus- 
trial  designer  forecasts  the  shape  of  shoes  and  ships  and 
sealing  wax  in  the  post-war  world. 

The  half-hour  program  on  Sunday  is  called  "Your  j 
World  Tomorrow.”  It  ineludes  a preview  of  “things  to  , 
come”  by  such  top-flight  experts  as  Walter  Teague, 
Egmond  Arens,  Raymond  Loewy  and  a score  of  others. 
These  experts  demonstratc  and  descrihe  the  plastic  and 
clcctronic  wonders  being  readied  for  the  period  after  the  , 
pcace. 

Each  program  opens  with  a five-minute  discussion  of 
current  developmcnts  in  design  which  have  peacetinie 
applications.  The  commentator  reports  on  the  newestj 
discovcries  in  the  ficld  of  plastics  and  its  associated  in- 
dustries— chetnistry,  electronics,  housing,  transportation,  j 
nviation  and  housewares. 

Special  studio  preparations  for  this  television  seriesl 
inelude  a plastic  baekdrop  and  revolving  stage.  This  set-| 
up  offers  another  market  for  plastics. 

The  Television  Workshop  prepares  numerous  props  for 
telecasts  using  nianv  plastics  for  full  sized  and  scale 
models  of  post-war  hornes.  Manv  design  innovationsj 
will  spring  front  visual  impressions  the  public  will  get 
from  these  backgrounds.  Realistic  models  of  advanced  I 
conceptions  of  cars,  planes,  ships,  washing  machines.  ] 
refrigerators.  and  almost  everything  Mr.  and  Mrs.  America  1 
want  have  been  seen  in  telecasts. 

The  Durez  Company,  in  coopcration  with  leading  in- 1 
dustria!  designers,  has  been  the  first  to  thus  educate  the  fu- 1 
ture  users  on  the  unlimited  possibilities  of  the  synthetics.  I 
Other  companics  may  soon  follow  suit  and  use  this  new  J 
medium  to  firnily  implant  the  advantages  of  plastics  plus  a I 
vound  desire  for  them  in  the  minds  of  those  who  will  shape  I 
future  merchandisc  by  their  buying.  end] 
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MARBLETTE  CASTING  RESINS  SPEED 
SHEET  METAL  FABRICATION! 


You  Can  Do  It  Quicker,  B ette  r.  More  Econovnically  with 


"Jf  In  warplane  manufacture,  from  "prop" 
to  rudder  — from  wing  tip  to  wing  tip, 
Marblette  Casting  Resins  offer  a logical  solu- 
♦ion  for  the  multitude  of  problems  which  each 
day  confront  production  engineers  building 
America's  air  might.  Here  are  some  ideas  for 
the  application  of  Marblette  Casting  Resins: 


"Jf  Marblette  Casting  Resins  can  be  widely 
used  in  the  development  of  punch  press  and 
mating  dies;  drill  and  assembly  jigs;  form 
blocks;  fixtures  for  spot  welding  and  riveted 
assemblies;  rubber  press  dies;  blocks  for 
forming  acrylate  sheets  as  well  as  for  routing 
fixtures  and  many  other  uses. 


'Jf  Casting  resins  have  proven  their  superi- 
ority  in  a multitude  of  production  roles  in 
which  metal  formerly  played  the  leading 
part.  For  this  vital  production,  Marblette  sug- 
gests  a line  of  casting  resins  tailor-made  to  do 
the  job.  A frank  discussion  of  your  problems 
may  bring  a valuable~and  helpful  solution. 


A large  plastic  die,  mounted  on 
wooden  base,  accurately  forms 
aluminum  sheet  into  an  important 
section  of  airplane  engine  cowl. 


Let  us  tell  you  how  the  advances  made  in  war- 
plane production  tooling  and  dies  point  the  way 
to  moss-production  short-cuts  for  general  industry. 


Marblette  offers  its  laboratory  facilities,  its  technicians 
and  its  products  for  the  development  of  efficient  dependable 
mass-production  tooling  and  dies,  not  only  in  the  field  of 
aviation,  but  wherever  the  use  of  casting  resins  seems  indicated 
to  speed  vital  war  manufacture.  Call  on  us  without  obligation. 
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LOW  PRESSURE  MOLDING 
for  Aircraft  Construction 


R,  JlrtLur  W.  jCoUe 

Chief  Engineer,  Duremold  Oivision 
Feirchild  Aircraft  i Engine  Corp. 


WOOD  LAMINATES  WITH  PLASTICS  BONDS  PRODUCE 
LIGHT -WEIGHT,  HIGH -STRENG TH  STRUCTURAL  MATERIAL 


PLAST  IC  airplane»  have  bcen  subjected  to  all  sorts  of 
criticism.  Even  after  the  farnous  Mosquito  left  its  vic- 
ious  sting  in  the  Luftwaffe  it  was  ca  lied  a "woodcn  crate.” 
Careful  examination  of  the  facts  upon  which  most  of  this 
criticism  is  based  show»  that  it  was  not  the  use  of  plastics 
which  deserved  the  criticism  nor  cven  the  wood  used  in 
combination  with  the  adhrsives,  Imt  the  faults  wcre  in 
the  materials  and  methods  of  bonding  the  pieces  of  wood 
toget  her,  and  the  finishes  for  protecting  the  wood. 

It  is  a simple  fact  that  no  material  is  more  durable  in 
an  assemhled  structurc  than  the  joint  which  fasten»  the 
piece»  togethcr.  Therefore,  the  tremendous  advantage» 
of  molded  plastic  airplane  structure»  could  not  be  realized 
until  efficicnt  methods  could  be  developed  to  bond  intri- 
catelv  cttrved  laminates  inscparably  together. 

About  six  year»  ago.  the  Fairchild  Engine  & Airplane 
Corporation  started  investigations  of  possible  substitutes 
for  atuminum  and  specified  a material  which:  (1)  could 
be  molded  and  fa<tened  together  with  adhesive.  thereby 
eliminating  the  then  high  cost  of  joining  aluminum  by 
riveting,  and  f 2)  would  have  abnut  the  same  strength- 
weight  ratio  as  aluminum  and  yet  have  a low  enough 
dcn»ity  to  provide  sufficicnt  local  rigidity  to  insure  struc- 
ture» which  would  have  a per  feet  contour  and  a smooth 
stirface.  This  slerk  contour  requiremcnt  is  not  met  by 
even  flu»h-riveted  aluminum  structure».  yet  maximum 
smoothne»»  is  of  such  importance  that  practically  all  air- 
craft mannfaeturer»  have  gone  over  not  onlv  to  flu»h 

<»8 


riveting  but  to  extreme  methods  of  smoothing  of  flush 
rivets,  and  cven  to  waxing  them.  While  these  construc- 
tional  and  Processing  refinements  in  nietal  may  give  what 
appears  to  be  a sur  face  of  perfeet  contour,  in  aetual  op- 
cration  these  surfaces  become  wrinkled  under  stress  with 
consequent  loss  in  performance.  A Spilfire  is  said  to 
lose  23  mph  just  because  of  the  increase  in  the  roughness 
of  the  wing  surface  with  usc. 

Skirt  Friction  Losses 

Every  minute  ripple  or  blemish  on  the  skin  of  an  air- 
planc  takes  its  toll  of  speed  and  range,  because  of  the 
terrific  drag  and  the  loss  of  lift  caused  by  a turbulent 
flow  over  the  airfoils.  These  skin  friction  losses  can  be 
tninimized  in  metal  airplanes  by  adding  more  supporting 
structure»  and  using  thicker  surface  aluminum  than  is 
rcquired  to  carry  the  load.  Such  expensive  weight-increas- 
ing  measures  do  not  eliminate  the  countless  irregularities 
of  the  finest  riveting.  not  do  they  strike  at  the  real  root 
of  the  problem,  which  i»  to  obtain  a material  of  low 
enough  density  to  provide  the  rcquired  load  stiffness  with- 
out  excessive  weight  or  manufaeturing  expense. 

While  wood  ha»  bcen  available  for  years  as  a low 
density  material  and  has  been  used  both  in  the  solid  and 
plywood  form,  it  was  not  until  the  latter  part  of  1936 
that  methods  wcre  available  for  producing  double-curvcd 
multi-layer  "shells”  of  veneers  with  completely  durable 
bond»  hetween  layers.  and  between  the  edges  of  joined 
«trip»  comprising  each  laver.  In  the  pioneer  work  in 
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for  sheeting,  milling 
and  breaking  down  plastics  material 

MEETING  the  need  for  small  mill  pro- 
duction  and  experimental  batches 
of  materials,  in  both  rubber  and  plastics, 
the  EEMCO  Laboratory  Mill  is  an  entire- 
ly  enclosed  unit  complete  with  motor 
and  variable  speed  drive,  ready  to 
operate.  No  specially  built  foundation  is 
needed— therefore  reduced  installation 
costs  are  possible.  Write  for  folder  BR1 . 


HYDRAULIC  PRESSES 


for  molding  plastic  parts 

FROM  the  small  1 2"  x 12"  Laboratory 
Press  to  any  desired  size,  EEMCO 
Hydraulic  Presses  are  built  to  meet  to- 
day's  requirements.  Pull  back  cylinders 
can  befurnished  to  separate  molds  when 
desired.  Double  knockouts  for  the  ejec- 
tion  of  molded  pieces  may  be  provided. 
Write  for  folder  and  additional  details. 

★ ★ ★ 

MILLS  • HYDRAULIC  PRESSES  • TUBERS 
EXTRUDERS  • STRAINERS  • WASHERS 
CRACKERS  • CALENDERS  • REFINERS 
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jylng  up  venears  in  th«  mold  for  a half  fusalage  section  of  the  "Gunner" 


ith  the  aft  fuselage  eection  joined.  the  atrplane  near*  lts  final  auembly 


*C1  of  dte  material  and  Ihtckneee  on  time  reguired  far  coldeet  glue 
( In  3/ li”  material  ta  reach  temperature  reguired  to  eet  phenolic  at  210'  F 


wood  laminates  for  airplane  structure,  a wet  adhesive 
necessarily  was  used  and  this  expandcd  the  strips  of 
veneers  so  that  when  they  dried,  gaps  of  varying  widtlt 
appeared  between  the  joined  strips  making  up  the  assero-l 
bled  shell.  To  cover  over  these  gaps  and  to  protect  the  I 
adhesive  front  the  effect  of  nioisture,  a fabric  cover  was 
“doped"  on.  Today  this  practice  is  still  used  in  modern 
planes  assenibled  with  casein  adhesives  such  as  the  De 
Havilland  Mosquito. 

Permanent  Moisture-Tight  Bond 

The  Duraniold  process  was  developed  to  overcome  the 
early  dilhculties  in  producing  a perfect  shell.  It  provided 
a structure  in  which  the  laminations  were  held  tightly 
against  each  other  at  the  edges  of  the  strips  making; 
up  the  laminations.  These  strips  were  bonded  together 
with  a completely  weather-resistant  adhesive.  Naturahy, 
this  had  to  be  done  with  a dry  adhesive,  and  while  there 
was  sonte  data  on  the  technique  of  using  such  dry  ad- 
hesives for  flat  panels,  none  was  available  for  double- 
curved  shells.  The  construction  of  comtnercially  feasilile 
dies  to  withstand  teniperatures  up  to  280°  F and  pressure&j 
of  80-100  psi  on  a surface  of  125  sq.  ft.,  a total  pressure 
of  over  875  tons  was  not  an  easy  task. 

Con  tro  1 Factoxs 

While  this  molding  process  is  now  a standard  manu-  ! 
facturing  operation,  it  nevertheless  requires  accuratc  con-  | 
trol,  both  as  to  the  temperature  and  pressure,  and  to  the 
minute-bv-minute  relation  between  the  two.  The  thermofl 
setting  adhesives  go  through  successive  stages  of  becoin- 
ing  plastic — increasing  in  plasticity  to  a point  where  | 
the  resin  becomes  a viscous  liquid,  then  losing  plasticity 
in  finatly  setting.  If  pressure  is  applied  while  the  resin  J 
is  too  liquid,  the  plastic  goes  into  the  wood,  causing  starved 
joints,  while  i f the  pressure  is  applied  too  slowly  the  resin! 
may  have  become  so  thick  that  it  does  not  penetratcl 
enough  for  a perfect  bond.  The  liquidity  can  be  changed 
in  the  original  fonuulation  and  in  the  temperature  pretwl 
sure  relationship.  The  proper  time,  pressure  and  tempera* 
ture  relation  and  methods  of  controlling  theni  are  requi-J 
sites  in  production  as  well  as  in  the  original  fonuulation 
in  order  to  obtain  a uniform  rcsult. 

In  other  proccsses  efforts  have  been  ntade  to  reducc  thel 
temperature  and  the  pressure  required  through  the  tiseJ 
of  certain  thermoplastic  adhesives.  While  such  attemptn 
simplifled  the  manufacturing  process,  they  did  not  produoe  I 
the  most  durable  product  or  provide  manufacturing  methl 
ods  suitable  for  large,  complicated  clements. 

Thermoplastic  adhesives  are  ideal  to  the  extent  thafj 
they  can  be  applied,  allowed  to  dry  and  then  resofteneffl 
through  reheating.  These  thermoplastics  set  on  cooling 
and,  thercforc,  pressure  has  to  be  maintained  until  the] 
parts  are  coolcd.  This  requiremcnt  involves  provisionsJ 
for  maintaining  pressure  during  that  part  of  the  cyclel 
If  a mistake  is  made  it  can  be  corrccted  by  reheating,  aujj 
advantage  not  found  in  thermosetting  resin».  HoweverJ 
at  teniperatures  to  which  niodern  airplancs  may  be  subl 
jeeted  in  service,  these  thermoplastic  adhesives  have  mortl 
or  less  what  is  known  as  cold  flow — that  is,  the  tendencyj] 
of  one  part  under  stress  to  slide  slowly  on  the  other,  a 
characteristic  most  undcsirablc  in  an  airplane  structural 
material. 

True.  soine  of  the  more  modern  thermoplastic  adhesiveSj] 
have  less  cold  flow  than  others,  but  it  is  suflicient  to  makesj 
their  use  in  aireraft  struetures  qucstionablc.  Research  isj 
continuing  and  this  tendency  to  cold  flow  may  be  rcducetffl 
in  the  futurc  to  a point  where  new  thermoplastic  adhesivefl 
may  be  use  ful. 

While  low  temperature  thermosetting  resins  (such  asj 
the  low  temperature  urea  resins  setting  below  200°F)  have' 
advantages  from  the  standpoint  of  reducing  the  skill  re-Jl 
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Planning  beyond  Tomorrow— when  Victory 
will  release  our  present  efforts  to  Peace-time 
products — Planning  to  meet  many  new  prob- 
lems— new  Visions — new  Ideas — new  Prod- 
ucts . . . and  new  Materials  with  which  to  build 
them.  You  will  find  RESIN  FIBRE  PLASTICS 
importantly  significant  when  your  Blueprints 
begin  to  materialize. 

Some  products  of  the  future  are  as  yet  indefi- 
nite-But  RESIN  FIBRE  PLASTICS  already 
have  the  definite  factors  necessary  for  success- 
ful  production  of  present  as  well  as  future 


Products.  Within  the  scope  of  the  amazing  de- 
velopment of  RESIN  FIBRE  PLASTICS  are 
its  diversified  Applications  . . . pliability  of  for- 
mulation  . . . high  physical  property  values  . . . 
the  solution  of  difficult  contours  . . . the  factor 
of  economy  . . . large  sizes  . . . All  potentiali- 
ties  for  solving  the  difficult  problems,  Struc- 
turally  and  Productionally. 

Our  laboratories  are  at  your  service  for  further 
information  on  the  properties  and  uses  of 
RESIN  FIBRE  PLASTICS. 


ST.  CHARLES 
ILLINOIS 


LICENSING  MANUFACTURERS 


PRODUCTS  COMPANY 


BRANTFORD,  CANADA  • BUENOS  AIRES.  S.  AMERICA 
LONDON,  ENGLAND  • SYDNEY,  AUSTRALIA 
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Saatod  undar  a rubbar  blanke!,  the  fueelaqa  aaction  ia  roUad  in  to  an  autociara  whara  it  la  aubjactad  lo  comblnad  haat  and  praaauie 


fuaaloqa  ahaUa  raody  loa  wtnqa  and  tall  aactlona 


quired  in  Processing,  they  have  disadvantages  which  praol 
tically  eliminate  them  from  consideration  for  the  manM 
facture  of  large,  complicated  structures.  All  low  tempera-j 
ture  adhesives  have  to  be  put  on  and  pressure  applied  beJ 
tween  the  parts  within  a short  time,  usually  in  less  thaa 
an  hour,  for  the  reason  that  the  necessary  setting  reaction 
is  obtained  from  a catalyst  instead  of  heat.  It  is  obviouslv 
impossible,  without  a prohibitive  number  of  workmen,  to 
lay  carefully  all  the  strips  of  vcneer  in  a large  complicatea 
die  and  obtain  the  required  pressure  before  such  low  temJ 
perature  adhesives  set.  Pressure  for  such  low  temperaJ 
tures  must  be  obtained  with  a vacuum,  heated  air,  or  hoi 
water,  since  steam  does  not  gencratc  pressure  below  212*  F, 
It  is  not  practical  to  obtain  much  over  30  lb.  pressure  in 
autoclaves  by  air  and  vacuum,  and  the  pumps  and  fluid 
transfer  tanks  for  large  dies  add  more  complications  than 
they  eliminate.  Considering  the  process  as  a whole;  30  lb.! 
pressure  is  too  little  to  compress  veneers  of  much  curva4 
ture  into  the  eontact  required  for  durable  joints. 

It  is  important  in  low  temperature  adhesives  to  have  a 
thin  line  of  adhesive  if  later  crystallization  and  loss  of 
strength  in  the  joint  is  not  to  occur  and  this,  except  fon 
pieces  of  low  curvature,  requires  pressure  greater  than; 
ran  be  obtained  with  compressed  air  or  vacuum  withouB 
excessive  cost.  At  best.  low  temperature  urca  or  mela* 
mine  resins,  while  providing  joints  far  more  durable  than 
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PLASTIC  COATED  FABRICS  may  play  an 

important  part  in  your  plans  (or  the  future 


When  industry  again  turns  to  peace 
time  pursuits  there  will  be  a heavy  de- 
mand  for  many  kinds  of  fabrics  "multi- 
proofed"  with  plastics. 

Vinyl  resin  coatings  are  here  to  stay. 
Called  upon,  after  Pearl  Harbor,  to 
pinch-hit  for  scarce,  conventional  fab- 
ric  proofing  materials,  they  have  per- 
formed  superbly  under  most  difficult 
conditions.  For  hundreds  of  applica- 
tions  they  have  permanently  replaced 
the  protective  materials  for  which  they 
were  substituted. 

Coating  fabrics  with  plastics  is  noth- 
ing  new  to  our  organization.  Long 
before  Pearl  Harbor,  it  was  an  accom- 
plished  fact.  With  a background  of 


nearly  half  a century  of  fabric  coating 
experience  we  were  among  the  first  to 
master  the  difficult  technique  of  ap- 
plying  plastic  coatings  to  cottons, 
silks,  rayons,  nylons,  ducks,  burlaps 
and  paper. 

Chances  are  that  somewhere  in  your 
post-war  operations  you  will  use  to 
good  advantage  some  type  of  fabric 
coated  or  impregnated  with  protective 
plastics. 

You,  for  instance,  may  be  a manu- 
facturer  of  items  for  consumer  sale 
such  as  luggage,  furniture,  books,  rain 
wear,  shoes,  shower  curtains,  garment 
bags,  baby  carriages,  mattresses  — or 
— you  may  be  a manufacturer  of 


heavy  goods  such  as  railway  coaches, 
airplanes,  automobiles,  trucks,  re- 
frigerators,  etc.  If  yours  is  a fabric 
problem,  we  believe  we  can  supply 
the  answer. 

Our  research  and  manufacturing  fa- 
cilities  are  now  devoted  largely  to  the 
production  of  fabrics  for  our  armed 
forces  and  essential  civilian  uses.  When 
production  can  be  safely  diverted  from 
these  essential  requirements,  our  entire 
facilities  will  again  be  at  your  service. 


PLASTIC  FABRICS  DIVISION 

The  Weitern  Shade  Cloth  Company,  22nd  & Jefferson  Streets,  Chicago  16 


Rlasllc  fabrics  Division:  VINYL  RESIN,  PYROXYLIN  AND  OTHER  PLASTIC  COATINGS  • PROOPED  FABRICS  AND  PAPERS  • SIMULATED  LEATHERS 
Industrial  Fabrics  Division:  RUBBER  HOLLANDS  • VARNISHED  SEPARATOR  CLOTH  • BOOK  CLOTHS  • AND  OTHER  SPECIALIZED  FABRICS 
Window  Shade  Division:  WINDOW  SHADE  CLOTH,  ROLLERS  AND  ACCESSORIES  • CLOTH  AND  PAPER  WINDOW  SHADES 

JOANNA  TEXTILE  MILLS,  GOLDVIllE,  SOUTH  CAROLINA 
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DL  Store,  of 

A BUTTON  AND... 

(Jour  f-^eacetime  føusiness 


fy e 've  got  a million  of  ‘em  ...  a million  un- 
impressive  little  plast ic  buttons.  They’ve  got 
an  eagle  on  them  and  a semi-circle  of  tiny 
stars.  But  they’re  dull,  lack-lustre,  unglam- 
orous.  They’d  be  a disappointment  on  the 
jacket  of  any  fighting  man. 

But,  wait  . . . ! 

• As  we  dig  into  ‘em — put  them  thru  the  mill 
— they  change.  The  dull  little  button  takes 
on  an  armor-plate  of  sliiny  gold.  They  gleam  a 
defiant  challenge  to  the  Nasi  horde.  They’re 
ready  now  to  dress  the  uniforms  of  a gallant 
ally’s  military  force.  That’s  their  leartime 
role. 

But  they  hold  forth  a promise  of  wonderful 
things  to  come  in  the  peacetime  world.  . . . 

To  the  novelty  industry,  costume  jewelers,  button 
roanufaeturers  and  creators  of  women‘s  wear,  the 
Cohan-Epner  Co.  ingenuity  will  bring  new  bril- 
liancc — new  high  standards  of  merchandise.  We 
are  not  producers  of  the  base  materials  but  wc  can 
finish  them  in  many  amazing  ways.  Aggressive 
roanufaeturers  will  want  to  discuss  how  our  many 
and  varied  finishing  processes  can  be  utilized  to  in- 
crease  the  salability  and  profit  margin  of  their 
produets.  We  will  welcome  the  opportunity  to  plan 
ahead  with  them. 

METAL  DEPOSITING  ON:— 

Celluloid  — Bakelite  — Catalin  — Plaster  — 
Rubber  — Fabric  — Glass  — Wood  — Cork 

METAL  FINISHING  OF:— 

Chromium  — Cadmium  — Rhodium  — Coppcr 
— Bronse  — Silver  — Nickel  — Brass  — Gold 
— Zinc  — Tin 

POLISHING  GRINDING 

BARREL  PLATING 

SPRAYING  ACID-DIPPING 

COHAN-EPNER  CO. 

INCOISORATID 
142  West  I4th  Street 
New  York.  N.  Y. 


casein  adhesives,  nevertheless  are  not  as  durable  as  those 
made  with  the  high  temperature  phenolic  adhesives. 

Low  Pressure  Laminates  Differ 

Plywood  of  the  best  grades  is  made  from  wood  veneers  * 
and  plastics  bonds.  In  plywood,  the  pressing  is  done  be- 
tween  two  rigid  platens,  and  in  the  bag  molding  processes 
between  one  rigid  and  one  flexible  die,  or  platen.  In 
molding  pieces  from  a large  number  of  veneers,  the  un- 
equal  densities  from  point  to  point  in  the  veneers  must 
be  taken  into  consideration.  Thus,  in  the  assembled  pile 
there  will  be  low  spots  and  high  spots  under  pressure. 

In  making  plywood  between  two  rigid  dies,  two  ap- 
proaches  are  possible.  The  first  is  to  apply  sufficient  i 
pressure  to  the  rigid  dies  to  bring  the  low  spots  into  con-  ; 
tact  with  pressure.  This  means  crushing  some  of  the 
fibers  at  the  high  spots.  The  other  approach  is  to  use  less 
pressure  to  eliininate  crushing  of  the  fibers.  In  this  case  | 
the  low  spots  do  not  have  the  pressure  necessary  for  a 
perfect  bond.  By  the  use  of  one  rigid  platen  and  one 
flexible  platen  and  fluid  pressure,  the  entire  piece  is  | 
molded  with  sufficient  and  uniform  pressure  at  the  glue  å 
line  irrespective  of  the  inequalities  in  local  thickness  of  f 
individual  veneers.  When  curved  or  double-curved  parts  1 
are  considered,  the  diflkulties  of  getting  a substantially  1 
uniform  pressure  without  crushing  the  veneers  is  aggra-  1 
vated.  It  is  here  that  bag  molding  processes  have  the  j 
advantage  and  produce  a result  different  from  conven-  I 
tional  plywood. 

When  the  problem  of  making  parts  such  as  half  of  a 
fuselage  was  presented,  it  was  evident  that  the  total  pres-  1 
sure  on  the  rigid  platen  would  be  of  the  order  of  200  tons  * 
and  this  would  involve  heavy  and  expensive  dies.  By  en-  1 
closing  the  die  and  part  to  be  molded  in  a bag  and  placing  ] 
the  assemblage  in  a tank  under  pressure,  the  forces  on  the  ! 
die  became  those  of  compression  alone  and  by  this  means  1 
the  die  cost  was  greatly  reduced.  Unfortunately,  solid  1 
dies  first  used  were  not  capable  of  conducting  heat  and  I 
therefore,  all  the  heat  had  to  come  through  one  side  of  the  | 
material  in  the  mold  from  the  rubber  bag. 

Having  the  heat  come  from  one  side  only  was  not  a I 
great  disadvantage  for  small  pieces  (not  over  %"  thick)  I 
but  for  thicker  pieces  the  time  to  set  was  lengthened  to  fl 
such  an  extent  that  cost  of  Processing  was  appreciably  fl 
increased. 

Blanket  Replaces  Bag 

The  solution  was  to  use  a thin  heat  conducting  metal  I 
die  in  place  of  a solid  form  of  wood  or  other  material  in  I 
combination  with  a blanket  which  could  be  sealed  at  the  I 
edge  of  the  die.  This  heat  conducting  metal  die  member  1 
and  the  rubber  blanket  brought  heat  to  both  sides  of  the  I 
part  being  molded,  and  cut  the  molding  time  more  than  1 
onc-half.  In  addition,  by  the  elimination  of  the  bag  and  I 
the  substitution  of  a blanket,  large  dies  became  practical.  fl 
For  ease  in  handling,  thesc  large  dies  could  be  welded  1 
to  a framework  and  the  whole  mounted  on  casters  in  order  I 
to  be  easily  moved  to  the  tank  from  the  room  where  the  I 
material  was  laid  against  the  die. 

This  method  oflfers  a two- fold  sa  ving  in  precious  rubber.  I 
First,  the  blanket  nced  cover  only  one  side  of  the  piece  | 
to  be  molded  whereas  the  bag  must  not  only  cover  both  I 
sides  of  the  work,  but  it  must  also  have  enough  extra  I 
material  to  completely  cover  the  die  too.  And  the  second  1 
big  sa  ving  in  critical  rubber  comes  from  the  reduetion  I 
in  time  that  the  piece  is  in  the  tank.  This  shorter  expo-  1 
sure  to  the  steam  in  the  tank,  plus  the  fact  that  the  blanket  1 
can  be  handled  with  much  less  wear  and  tear,  can  be  i 
translated  into  longer  wear  and  savings  per  cent  per  pound  I 
(Continued  on  page  95) 


74 


PLASTICS 


JUNE  1914 


REAR  WINDOW  & WINDSHIEID  GLASS  CHANNEL 

STATIONARY  SIDE  WINDOW  GLASS  SEAL 

EMERGENCY  DOOR  HEADER  SEAL 

' SIDE  WINDOW  BOTTOM  SEAL 

SIDE  WINDOW  GLASS  SEAL 


Ae/uHce. 


DRIVERS  SLIDING  WINDOW  GLASS  SEAL 

Mtaaoid  €odhimom- 


Other  examples  of  III  1 IL  II 11  Ul  extruded  elastomeric  plastics  in  our  special  Vinyl  compound, 

320,  are  these  applications  on  the  Dearborn  Coach  Company‘s  bus. 

TI  dEQtQl  320  has  the  feel  of  rubber,  but  is  much  superior  to  the  natural  product  in  resistance  to  oil, 
greases,  gasoline,  acids,  alkalies,  etc.  Profiles  are  extruded  to  specification  of  manufacturer,  Ford  Motor 
Company. 

So  satisfactory  is  this  material  that  many  automotive  designers 
are  specifying  it  for  their  postwar  models,  even  should  natural 
rubber  be  available. 

As  originators  of  modern  dry  plastics  extrusion,  III  H Ml  I f 
has  been  priviieged  to  initiate  many  applications  of  the 
process,  and  to  develop  special 
formulations  of  materials.  We  will 
be  glad  to  serve  your  requirements 
with  special  profiles  and  materials 
whether  you  are  in  the  auto- 
motive field  or  the  other 
fields  we  serve.  We  also 
do  injection  molding. 


ORIGINATORS  OF  DRY  PROCESS  PLASTIC  EXTRUSION 


Industrial  Designexs  Present  Theix  Visualiza tion 
of  Plastics  Applications  to  Post-War  Products 


(PLAST1CS  walcomas  dealgnar»'  contrlbutions  lo  "On  tha  Draltlng  Board  ') 


Child's  coastar  wagon  ol  monocoqua  construction 
fabricatad  in  low-prassura  moldad,  plastics  im- 
praqnatad  laminata.  Sturdy,  light  waight,  non- 
rusting  and  dantproof.  Low  tooling  cost  is  a 
production  advantaga  that  will  raflect  in  tha 
prica.  By  Dohnrr  Cf  Lippincott,  New  York. 


Flash  light  of  pistol  grip  dasign.  Tha  casa  and 
triggar  switch  ara  moldad  of  callulosa-acatata- 
butyrata  in  a choica  of  bright  colors  with  a con- 
trastinq  color  for  tha  switch.  Shattar-rasistant 
lans  of  claar  callulosa-acatata  producas  soma 
sida  lighting.  By  Dave  Chapman,  Chicago. 


Oacorativa  fabla.  Tha  tep  is  formad  of  trans- 
parant  mathyl  mathacrylata  shaating.  Tha  lags 
ara  cut  from  rod  stock  of  tha  sama  plastic  and 
attachad  by  a procass  to  prorida  "imrisibla" 
ioining.  Tha  tabla  may  ba  of  cloar  or  eolorad 
transparancy.  By B*rtolu«i-Wel4htim,Chi<*go. 


Chair  of  body  fitting  dasign.  Low  prassura 
moldad  of  impraanatad  laminata,  a tachniqua 
aspacially  suitabla  to  fumitura  fabrication. 
Adaptabla  to  a rariaty  of  naw  surfaca  finishas, 
it  is  light  waight,  yat  of  strong  "ona  piaca"  con- 
struction. By  Dohner  Cf  Lippincott,  New  York. 


Flush  design  of  cradle  type  telephone  for  home 
extension.  It  is  light  in  weight  and  convenient 
for  carrying  from  room  to  room.  The  cord  is 
retracted  on  a concealed  spring  winding  spool. 
A choice  of  colors.  Transparent  button  is 
illuminated.  By  James  M.  Hart,  Detroit. 


Shatter-resistant  window  of  methyl  methacrylate 
affords  desirable  admission  of  ultraviolet  rays  of 
sunlight  and  good  light  transmission  with  reduced 
reflection.  Slanted  mounting  provides  for  "self- 
washing"  in  rain.  Design  suggested  for  post - 
war  homes  by  Bartolucci-Waldheim,  Chicago. 


Denture  case  molded  of  black  polystyrene.  A 
convenient  item  to  provide  sanitary  overnight 
enclosure  for  dentures.  "Catch"  lip  on  lid  holds 
it  closed  for  carrying  in  luggage  for  use  in  trav- 
eling.  It  was  designed  and  modeled  by 
Achille  G.  Bureau , Long  Island,  N.  Y. 


This  plastics  portable  radio  is  a taste  of  the  dis- 
tinctive  design  which  will  be  typical  of  post-war 
home  decorative  styling.  Designed  for 
monotone  color  or  contrasting  color  combina- 
tions.  Tuning  dials  and  switch  are  integrated  in 
the  top  piece.  By  Dave  Chapman,  Chicago. 


Novel  combination  of  card  case  and  ash  tray 
molded  of  phenolic.  The  two  interlocking  pieces 
being  identical,  only  one  die  is  needed  for  the 
molding  of  both  halves.  A premium  item  for 
gift  and  advertising  purposes  when  materials  are 
available.  By  Guy  W.  Hodges,  New  York. 
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Plastics'  Washington  Correspondent 


THE  most  important  news  specifically  affecting  the  plas- 
tics  industry  is  the  promulgation  of  the  new  Plastics 
Products  Price  Ceiling  Order,  MPR  523,  published  on  March 
27,  and  circulated  early  in  April.  This  is  the  document  upon 
which  S.  S.  Ullman,  Plastic  Specialist  of  Parts  and  Subas- 
sembly  Section,  Machinery  Branch  OPA,  has  labored  for  over 
8 months.  Its  accomplishment  is  conceded  to  be  one  of  out- 
standing  achievements  by  the  Government  devoted  to  business. 
In  bringing  together  the  multifarious  details  and  interests 
involved,  Ullman  had  to  cut  across  many  different  parts 
of  Government,  interview  many  sections  of  the  industry, 
and  hold  many  conferences  with  industry  advisory  committecs, 
officials  of  Government,  mcmbers  of  the  armed  Services,  and 
the  conspicuous  figures  in  Washington  who  make  policy.  The 
eight  page  Order  erabraces  pricc-making  for  everything  pro- 
duced  by  or  for  the  industry  except  raw  materials.  It  covcrs 
end-use  produets  as  wcll  as  parts. 

Obviously  it  is  so  far  rcaching  in  its  implications  that  it  will 
need  elucidation;  and  some  of  the  cxplanations  will  be  supplied 
in  an  article  which  Mr.  Ullman,  author  of  the  Order,  will  pre- 
pare  for  the  next  issue  of  PLASTICS.  Mr.  Ullman  is  appre- 
hensive  that  the  usual  "horseback”  analyses  which  might  be 
supplied  by  those  who  have  only  casual  acquaintance  with  the 
Order  may  be  misleading.  He  urges  that  those  who  are  inter - 
ested  should  send  to  him  directly  for  a copy  of  the  Order  and 
study  it  in  detail.  Address  S.  S.  Ullman,  Plastics  Specialist, 
Parts  and  Subassembly  Section,  Machinery  Branch,  Office  of 
Price  Administration,  Room  6232,  Federal  Office  Building. 
Washington,  D.  C.  He  hopes  study  will  prompt  those  inter- 
ested  to  write  him  for  further  explanation  of  angles  that  may 
not  be  quite  dear  to  them. 

Plastics  Products  Pricinff 

The  general  outline  provided  by  Mr.  Ullman,  in  the  Gov- 
ernment release,  meanwhile  is  prohably  the  most  intelligible 
covering  statement: 

“Plastics  manufaeturers,  who  often  found  it  necessary  to 
refer  to  provisions  of  three  different  regulations  in  establish- 
ing  maximum  prices,  have  been  provided  with  a single  regula- 
tion  covering  all  plastic  produets.  The  new  regulation  estab- 
lishes  prices  for  manufaeturers'  sales  of  plastic  produets,  and 
dies,  molds,  and  special  tools  sold  in  connection  with  sales  of 
plastic  produets,  at  March  31,  1942,  base  levels.  Sinre  this  is 
not  a later  base  price  date  than  those  in  the  regulations  for- 
mcrly  governing  manufaeturers'  maximum  prices,  present 
price  levels  will  not  be  affectcd  by  this  Order. 

“Because  plastics  producers  do  not  confine  their  produetion 
to  a Hefinite  line  of  commodities,  confusion  rcsulted  to  the  in- 
dustry in  pricing  different  items.  as  prices  were  formerly  es- 
tahlished  according  to  the  use  of  the  finished  article.  It  was 
difficult,  therefore,  for  manufaeturers  to  dcterminc  which  pro- 
visions of  any  one  of  the  three  regulations  formerly  govera- 
ing  manufaeturers'  maximum  prices  were  applicable. 

“In  addition  to  simplifying  manufaeturers*  pricing  problems, 
the  regulation  will  also  permit  consideration  of  problems 
particularly  related  to  the  plastirs  industry.  The  frequent 
substitution  of  one  plastics  material  for  another,  and  the 
adoption  of  the  use  of  new  plastics  materials,  are  examples 
of  these  problems." 

For  plastics  produets  sold  or  offered  for  sale  from  January 
I to  March  31,  1942,  the  new  regulation  provides  that  manu- 
faeturers’ maximum  prices  will  be  first  applicable: 


1.  The  manufaeturers’  published  list  price  of  March  31, 
1942,  less  all  discounts,  allowances,  and  any  further  deduetions 
from  that  list  price  to  a purchaser  of  the  same  class  on  that 
date. 

2.  The  last  price  at  which  the  manufaeturer  sold  or  offered 
to  seil  the  produet  from  January  1 to  March  31,  1942,  be 
adjusted  to  reflect  the  manufacturer’s  March  31,  1942,  differen- 
tial  between  the  class  of  purchasers  to  which  that  sale  or 
offer  was  made,  and  the  class  of  purchasers  to  which  the 
present  sale  or  offer  is  made. 

In  the  case  of  plastics  produets  which  were  not  offered 
for  sale  by  manufaeturers  during  the  period  January  1 to 
March  31,  1942,  the  maximum  prices  are  to  be  cstablished 
thus : 

1.  If  the  manufaeturer  has  a March  31,  1942,  pricing 
formula,  this  formula  may  be  used  in  establishing  a price 
for  the  new  produet. 

2.  If  the  manufaeturer  did  not  use  any  price  determining 
method  for  plastic  produets  March  31,  1942,  he  may  submit 
to  OPA  for  approval  a proposed  pricing  formula.  This 
formula  will  be  examined  by  OPA  to  determine  i f it  is 
consistent  as  possible  with  costs,  returns,  and  other  factors 
prevalcnt  in  formulas  cstablished  on  the  base  date.  Sales 
may  not  be  made  for  produets  under  new  formulas  until 
written  approval  is  given  by  OPA. 

In  ca  ses  where  the  manufaeturer  purchases  the  die,  mold, 
or  spccial  tool  for  resalc  in  connection  with  the  sale  of  a 
plastics  produet,  he  must  not  charge  more  than  the  price 
he  paid  for  the  article,  which  price,  of  course  must  not  exceed 
the  applicable  maximum  price. 

Where  the  plastics  manufaeturer  produces  the  die,  mold  or 
special  tool,  his  maximum  price  will  be  the  current  total  unit 
cost  of  the  article. 

Fiftecn  produets  and  commodities  are  exeluded  from  the 
Order : 

1.  Cellophane  produets  (regenerated  cellulose). 

2.  Completed  consumcrs’  articlcs  when  sold  by  a person  who 
is  not  engaged  in  molding  or  fabricating  plastics  materials. 

3.  F.lectrical  transcription  and  direct  writing  records. 

4.  Fabricated  parts  under  .002"  thickness  made  from  sheets 
of  ethyl  cellulose,  regenerated  cellulose,  and  cellulose 
acetate. 

5.  Fabricated  pieccs  under  .010"  thickness  for  use  in  window 
envelopes. 

6.  Impregnatcd  and  coated  fabrics,  paper  or  leather,  and 
Products  produced  therefrom.  This  exelusion  does  not 
apply  to  laminated  parts. 

7.  Motion  pieture,  photographic  and  X-ray  film. 

8.  Plastic-plywood  produets. 

9.  Powders,  granules,  liquids,  preforms  aud  scrap  material. 

10.  Protective  or  decorative  coatings. 

11.  Safety  glass. 

12.  Sheets,  rods  and  tubes,  prior  to  fabrication,  when  produced 
by  a manufaeturer  who  seiis  molding  compounds  produced 
by  him. 

13.  Synthetic  rubber  produets. 

14.  Vulcanired  fibre  sheets,  rods  and  tubes,  prior  to 
fabrication. 

15.  Secret  war  contracts. 

16.  Developmental  contracts. 

MPR  345  was  amended  March  27  lo  cover  thcrmoplastic 
scrap,  providing  a method  of  establishing  producers'  prices 
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for  plastic  tooling . . . 
every  casting  uniformly  strong 


NOW  — a thermosetting  phenolic  plastic  developed  spe- 
cially  for  casting  metal-forming  tools.  Toolite  is  supplied 
in  liquid  form  — fully  compounded  — foolproof  and  abso- 
lutely  uniform.  No  intricate  compounding  or  preheating 
is  required  — Toolite  puts  plastic  tooling  on  an  engineer- 
ing basis. 

Toolite  castings  are  Light  and  Tough  — 75  Ibs.  per  cubic 
foot— 13,000-15,000  P.S.I.  compressive  strength  — and 
3270  P.S.I.  flexural  strength  — can  be  machined  like  hard- 
wood  with  woodworking  equipment  — conform  exactly  to 
mold  contours  — are  unaffected  by  commercial  Solutions 
of  acid,  alkali  or  solvents. 

Tool  costs  are  reduced  and  faster  tooling  is  possible  be- 
cause Toolite  castings  require  no  machining,  grinding, 
scraping  or  other  finishing.  Castings  are  easily  duplicated 
and  repaired.  Critical  materials  are  replaced,  and  time  of 
toolmakers  saved.  Proven  in  major  aircraft  plants. 

For  complete  information  on  Toolite  and  engineering 
service,  send  details  of  your  problem  and  priority  data. 


is  a product  of 

ADHERE,  INC. 

1220  Maple  Avenue  • Department  C • Los  Angeles  15,  California 
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of  AMERICA 


CROBET  FILE 


Write  for  Ca  ta  log  R illustrat- 
ing  and  describing  Grobet 
Rotary  Files,  in  shape,  size 
and  coarseness  of  cut  for  use 
on  plastics,  metals,  wood, 
rubber,  etc.  Let  us  know  your 
particular  problems  or  speci- 
fications. 


Famous  since  the  dawn  of 
the  machine  age.  Catalog  S 
lists  and  illustrates  over  5,000 
files  for  every  purpose.  Send 
for  it. 


Th»  Complete  Lin • of 

HAND  CUT 

and 

GROUND  CUT 
ROTARY  FILES 


WAtfclns  3-9696 


for  sales  of  scrap  composed  of  non-plastic  materials  which  I 
arc  laminated  with  vinyl  compounds.  The  amendment  is  | 
designed  to  make  possible  seiling  of  the  scrap  for  reprocessing 
to  recover  the  vinyl  compound  plastics.  Price  per  pound  is 
based  on  the  weight  of  the  vinyl  compound  in  each  pound 
of  scrap.  The  weight  is  reduced  by  10%  and  multiplied 
by  the  cstablished  price  of  the  particular  vinyl  compound,  or 
mixture  of  compounds,  in  the  scrap.  Purchasers  thus  have 
10%  margin  for  extracting  the  vinyl  and  seiling  it.  Consider- 
able  quantities  of  non-plastic  scrap  is  available.  Navy  is  now  I 
producing  more  than  100,000  pounds  per  month  of  scrap  [ 
cable  covering  made  of  fabric  coated  with  the  compounds.  Sl 
Large  stoekpiles  of  scrap  accumulated.  Navy  requested  a 
maximum  price  be  cstablished. 

MPR  519  fixed  price  ceiling  for  laminates  used  in  a 
variety  of  products  such  as  electric  equipment,  airplane . 
pilots’  seats,  airplane  doors,  gears  and  pulleys,  wheels,  and  1 
many  other  items.  It  was  issued  in  March. 


JVanpower 

Government  people  frankly  say  the  plastics  industry,  from  5 
raw  materials  to  the  end-product,  will  be  hit  hard  by  the 
drive  to  squeeze  manpower  for  the  armed  Services  out  of  the  I 
civilian  industries.  War  industries  as  well  as  purely  civilian  l] 
industries  will  be  stripped  of  young  men.  The  armed  Services  t 
need  men,  and  more  men,  and  only  the  key  men  in  the  most 
critically  important  indispensable  jobs  will  be  left  untouched, 
even  in  war  industries.  The  plastics  industry  at  every  level  j 
is  largely  made  up  of  young  men.  In  the  current  sense  it 
is  a new  industry,  and  its  Identification  with  young  men  is  1 
logical,  even  if  it  is  tough  on  the  industry  under  war  man-  j 
power  conditions.  Even  though  government  realizcs  that  i 
approximatcly  half  the  workers  in  the  industry  already  arc  j 
women,  Selective  Service  fecls  the  industry  must  take  on  1 
more  women  and  over-age  workers.  It  is  suggested  by  j 
government  people  here  that  it  is  not  unlikely  80%  of  the  j 
workers  will  be  female  by  the  time  the  war  reaches  its  climax.  fl 

This  hint  should  be  valuable  to  those  who  are  responsible 
for  the  industry  operation.  Able  bodied  men  in  or  out  of  } 
war  industries  will  unqucstionably  be  taken  as  swiftly  as  J 
the  processes  of  the  draft  can  work.  Those  betwccn  18  and  26 
will  go  betwccn  now  and  July  1.  Those  in  the  brackets  1 
between  26  and  30  are  bcing  screened  now  and  will  be  entircly  1 
combcd  out  by  September  1.  If  there  is  no  less  need  for  1 
more  reserves  in  Autumn,  those  between  30  and  35  will  then  | 
be  inductcd  Wholesale.  With  rare  exceptions,  the  only  I 
reasons  for  dcferment  are  age  and  physical  disability.  The  1 
rcason  for  the  abrupt  dcmand  for  more  men  is  a shift  in  1 
policy  to  the  use  of  more  infantry.  You  are  expectcd  to  find  1 
the  men  you  need  for  the  heavy  work  in  the  4F  classifications.  fl 
WPB  Allocations  Orden 

The  Order  expectcd  from  WPB,  rcvoking  L-159,  Plastics  fl 
Machinery,  was  still  log-jammcd  in  the  Bureau  of  the  Budget,  1 
in  April.  This  is  the  final  step  in  Processing  new  Orders  I 
or  rcvoking  old  oncs,  and  usually  takes  time.  At  this  I 
writing  it  is  unknown  whether  it  will  be  promulgated  within  I 
a weck  or  within  a year.  There  is  considerable  discontent  in  1 
WPB  over  the  delay.  Tlie  revocation  of  L-159  will  place  I 
plastics  machinery  under  Machinery  Order  M-293,  the  all-  I 
inclusive  machinery  order.  Neither  molds  nor  used  machinery  I 
will  come  under  M-293.  Forms  will  be  provided  for  applica-  I 
tions  to  obtain  new  machinery,  and  whcn  the  application  is  1 
approved  a specific  delivery  date  will  be  indicated.  The  new  I 
arrangement  is  expectcd  to  facilitate  many  slow  motion  I 
processes  now  causing  discontent  in  the  industry  and  in  fl 
Government.  . 

Order  M-154  was  amended  in  March  to  prohibit  the  use  fl 
of  more  than  50  pounds  of  nitro-cellulose  plastic  in  any  month  1 
to  make  for  civilian  use:  advertising  specialties ; amusement  1 
machines  and  parts ; animal  feeding  dishes  and  cups ; artifidal  I 
flower  pots,  flowers,  florists*  supplies;  badges,  emblems,  cam-  I 
paign  buttons,  hut  not  those  used  for  government  or  in  war  1 
work;  bill  folds,  book  covers,  book  ends,  book  marks,  book  I 
stands;  buttons  and  buckles;  calendars;  caskets;  elothes  fl 
hangers,  hat  stands,  shoc  horns,  shoe  trees,  tie  racks ; coin  1 
banks,  coin  holdcrs;  crumb  scrapers;  curtain  fixtures  and  I 
window  pulls;  advertising  display  artides;  furniture  and  parts;  1 
greeting  cards;  handhags;  handbag  frames;  hats  and  oma-  I 
(Continued  on  page  92) 
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Use  it  up 


i 


Wear  it  out . . . 


That’s  the  thing  to  do  in  wartime.  Eat  every 
bite  of  food,  save  every  scrap  of  soap,  make  a 
patriotic  habit  of  stretching  all  the  supplies  in 
the  house  so  they  go  further,  last  longer. 


This  year  old  coats,  old  shoes,  are  a badge  of 
honor.  They  show  you’re  sensible  enough  to 
know  that  one  way  to  help  win  the  war,  to  keep 
prices  down,  is  to  wear  your  old  things  out! 


Make  it  do  . . . 


or  do  without! 


Before  you  spend  a penny  in  wartime,  ask  your- 
self,  "Do  I really  need  this?  Or  do  I have  some- 
thing  now  that  will  do?”  As  you  patch  and 
dam  and  turn,  you’re  keeping  prices  down. 


When  you  put  your  money  in  War  Bonds, 
savings,  taxes,  insurance — you’re  putting  your 
money  to  Work  fighting  the  war  and  building 
a sound,  stable  nation  for  the  peace  to  come. 


It’s  your  money  you’re  saving  when  you 
help  keep  prices  down.  For  it’s  buying 
too  much  when  there’s  too  little  to  buy 
that  sends  prices  up.  And  when  prices 
go  up — and  keep  going  up — your  savings, 
your  future,  are  in  danger. 

How  can  you  help  keep  prices  down? 


By  never  spending  a thin  dime  you 
could  turn  into  a War  Stamp.  By  think- 
ing  twice — and  thinking  "No” — at  every 
urge  to  open  your  purse. 

By  wearing  old  things  out,  making 
makeshifts  do.  Remember,  it’s  the  things 
you  don’t  buy  that  keep  prices  down! 


See  that  prices  go  no  higher . . . Be  a saver—not  a Buyerl 


☆ 


☆ ☆ 
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ability  to  handle  your 
Molded  Plastics  job? 


Postwar 


to  do 


Plenty! 

For,  when  the  proper  time  comes,  you’ll  find,  in  this  modern  2 Vi  acre 
plant,  everything  needed  to  produce  your  postwar,  plastic  molding  job 
just  as  it  should  be  produced  ...  to  insure  complete  satisfaction,  maxi» 
mum  economy,  and  on-time  delivery. 

For  example  . . . you’11  find  here  exactly  the  type  and  size  of  press 
your  job  dcmands.  If  it  can  best  be  produced  by  transfer  molding  . . . 
that's  the  way  we'll  handle  it.  But  if  injection  or  compression  molding 
would  be  better  . . . we’ll  do  it  that  way  for  you. 

If  your  job  requires  a 500  ton  press  for  most  economical  production; 
. . . it's  here  . . . several  of  them.  If  a larger  or  a smallcr  one  would  bc 
more  advantageous  . . . there  s a complete  range  of  sizes,  including  just 
the  right  one. 

And  whcthcr  yours  is  a simple  flash  mold  or  one  calling  for  split  cavi-; 
ties  and  spccial  fixtures  . . . we  re  cquippcd  to  design  and  build  it  care-I 
fully,  painstakingly,  in  one  of  the  finest  toolrooms  in  the  industry. 

Thats  the  way  it  is  at  CMPC  . . . through  the  complete  cycle  of  de- 
signing, mold-making,  molding,  and  finishing  . . . whatever  is  needed, 
to  give  you  the  best  in  plastic  molding  . . . you'll  find  it  here.  And  backj 
of  it  all  lies  twcnty-five  years  of  expcrience  plus  a nation-wide  reputation:< 
for  quality  ...  for  doing  cven  the  toughest  jobs  wcll. 


25  YEARS  OF  PROGRESS  AND  ACHIEVEMENT 
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whafs  new  in  Plaslics 


The  oft  repeated  question,  "What's  new?"  mus»  be  asked  again  and 
again  in  the  plastics  industry  because  yesterday's  answer  would  not 
be  eomplete  today  and  today's  answer  would  fall  far  short  of  to- 
morrow’s  new  developments. 

No  manufacturing  executive  can  afford  to  relax  for  a moment  in  his 
efforts  to  keep  up  with  the  new  methods  and  equipment  developed  every 
month  for  the  full  exploitation  of  plastics'  possibilities. 

To  present  to  each  executive  a concise  and  eomplete  survey  of  alt  that 
is  new  in  this  expanding  field,  PLASTICS  will  compile  all  of  the  news 
possible  on  materials,  methods,  equipment  and  literature.  Each  month's 
compilation  will  have  something  of  intense  interest  to  everyone  in  the 
plastics  industry  as  every  phase  of  development  will  be  covered. 
Recent  progress  in  plastics  has  been  catalogued  and  briefly  described 
on  the  following  pages.  It  pays  to  fully  investigate  each  item  that 
interests  you.  To  facilitate  your  research,  a more  thorough  explanation 
of  any  subjeet  can  be  obtained  through  this  magazine. 


Each  condensed  notice  on  the  following  pages  is  keyed  with  a number. 
To  request  additional  information,  you  have  merely  to  list  the  key 
numbers  on  the  postpaid  card  below.  We  will  then  endeavor  to  see 
that  you  are  furnished  with  as  eomplete  data  as  possible  concerning 
the  produet  or  publication. 

Be  sure  to  speeify  in  the  proper  place  (1)  The  issue  in  which  the  item 
appeared;  (2)  The  key  number  at  the  end  of  each  item;  (3)  Your  name, 
company,  address,  ineluding  postal  zone  and  state,  and  your  title. 

The  card  below,  you  will  note,  may  be  used  forthree  Services:  To  obtain 
information  concerning  the  latest  methods  and  equipment  developed 
by  the  plastics  industry  as  soon  as  they  are  made  available;  to  obtain 
eomplete  copies  of  valuablo  trade  literature — ineluding  catalogs,  handy 
manuals  and  background  material;  and  to  learn  more  about  the  prod- 
uets  advertised  in  this  issue  of  PLASTICS. 


lease  send  me  additional  information 
on  items  listed  below  which  appeared  Pv 1 
in  the  issue  of 


LIST  BY  KEY  NOS.  FROM  "WHATS  NEW 
IN  PLASTICS"  OR  "LITERATURE  REVIEW": 


ADVERTISED  PRODUCTS  (name  and  page) 


Zone 


State 


Please  Prinl 


American  industry,  and  particularly  Ihe  plastics 
industry,  hat  found  that  cooperation  buildt  for  Ihe  benefit  of  all. 
One  of  Ihe  mott  amazing  and  gratifying  retullt  of  our  war  effort 
hat  been  the  working  logelher  and  Ihe  tharing  of  progrettive 
information. 

You  can  expedite  war  production  by  watching  and  conlributing 
to  the  new  methodt,  new  equipment  and  new  information  ex- 
plained  in  thit  tection  of  PLASTICS.  You  can  help  your  fellow 
Americant  and  yourtelf  by  telling  on  thete  paget  of  your  de- 
velopmentt.  Thit  pooling  of  information  can  work  only  to  the 
mutual  advantage  of  all  who  participate.  Therefore,  please  tend 
ut  complete  copiet  of  your  newett  trade  publicationt  and 
detcripliont  of  your  new  methodt  and  equipment. 


REACH  THE  AUTHORITATIVE  LEADERS  IN 
PLASTICS  PROGRESS  BY  ANNOUNCING 


YOUR  NEW  PRODUCTS 
YOUR  NEW  METHODS 
YOUR  NEW  CATALOGS 


540  N.  MICHIGAN  AVENUE,  CHICAGO  11,  ILLINOIS 

Please  includ e glouy  prinft  and  co  mp/ete  technical  details  wherever  postible. 


abreast 


of  the 


latest 


on 


plastics 
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NO  POSTAGE  NECESSARY  IP  MAILED  IN  THE  U.S.A. 
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CHICAGO  11,  ILLINOIS 


Simply  fill  out  the  cord  for  any 
further  information  about  the 
artides  herein  or  ask  any 
questions  pertaining  to  plas- 
tics and  we  will  endeavor  to 
get  expert  opinion  and  the 
latest  facts  for  you. 


W H AT’S 


Aircraft  Sextant 

Bendix  Aviation  Corporation, 

Eclipse-Pioneer  Division 
Peterborough,  New  Jersey 

An  unusually  large  and  intricate  mold- 
ing  job  was  solved  to  protect  an  Aircraft 
Sextant.  Upon  the  accuracy  of  these 
vital  instruments  lives  may  depend.  Such 
a delicate  precision  instrument  requires 
extra  protection  against  breakage,  shock, 
weather  and  many  other  elements  en- 


countered  in  the  fiight  of  a plane.  Plastics 
were  chosen  to  afford  the  greatest  protec- 
tion ancl-tfie  molding  was  made  of  Durez 
Plastics.  Each  half  of  the  case  is  ap- 
proximately  S inches  deep  and  10  inches 
square.  A single  extra  strip  is  molded 
to  accommodate  the  patented  double-hinge 
arrangement.  The  various  divisions  are 
molded  into  each  half.  All  of  the  dividers 
are  flat  molded  pieces  molded  separately 
to  avoid  an  undercut.  All  fastening  in- 
serts  are  molded  in (2) 


New  Plasticizer 

Resinous  Products  <S  Chemical  Company 
Philadelphia,  Pennsylvania 

Possessing  high  resistance  to  oils,  gaso- 
line  and  heat,  a new  resin  plasticizer  is 
useful  in  polyvinyl  chloride  cable  com- 
pounds  and  cable  lacquers,  wire  enamels, 
vinyl  resin  fabric  coatings,  hotmelt  com- 
positions  and  sealing  compounds.  This 
synthetic  resin,  Paraplex  G-25,  is  a 
saturated  polyester,  thermoplastic  and 
chemically  stable.  Compounds  in  which 
it  is  used  are  essentially  non-volatile  and 
exhibit  very  low  flammability,  good  plas- 
ticity,  water  resistance  and  excellent  sta- 
bility  on  exposure  to  ultraviolet.  Because 
of  its  unusual  resistance  to  hot  oil  and 
good  low  temperature  flexibility  it  has 
proven  unique  as  a plasticizer  for  Buna-N 
type  stocks  and  is  also  now  going  into 
nitrocellulose  lacquers  where  permanence 
and  non-migration  of  the  plasticizer  is 
important.  Although  tests  have  not  been 
completed  in  this  field,  its  physical  prop- 
erties  indicate  that  eventually  it  may  be 
used  in  many  types  of  resistant  coatings 
which  must  come  in  contact  with  foods, 
such  as  can  linings  and  hotmelt  or  lacquer 
type  coatings  for  frozen  food  wrappers. 
Paraplex  G-25  is  supplied  as  a soft,  tacky, 
viscous  liquid  which  pours  slowly  at  room 


temperature.  Its  specific  gravity  is  1.06, 
the  acid  number  is  3.0  (maximum),  the 
color  is  15  (maximum),  the  odor  is  faint, 
characteristic,  the  freezing  point  13-15°C, 
the  viscosity  (15%  in  ethylene  dichloride) 
Q-V (1) 


Internal  Grinder 

Sav-Way  Industries,  Detroit,  Michigan 

Specially  adapted  to  plastics  tool  rooms, 
the  basic  characteristics  of  this  new  in- 
ternal grinder  are  rapid  action,  flexibility, 
ease  and  convenience  of  operation,  partic- 
ularly  for  women  operators,  and  facilities 
for  quick,  easy  loading  and  unloading. 
Having  unusual  speed,  this  tool  is  particu- 
larly  valuable  for  plastics  work  as  it  has 
a short  table  stroke — minimum — and 
extremely  rapid  table  feed  and  reverse. 
In  addition  to  electro-hydraulic  control, 
the  grinder  is  available  with  either  manu- 


ally — graduated  in  increments  of  .000125" 
— and  electrically — with  cross-slide  ratchet 
feed  of  .0001" — controlled  power  cross- 
feed.  The  standard  machine  is  available 
with  semi-automatic  diamond  wheel  dres- 
ser, adjustable  to  slowdown  of  table  tra- 
verse  while  dressing  the  wheel (3) 

Solvenl-Proof  Tubing 

Resistoflex  Corporation,  Belleville,  New  Jersey 

Solvent-proof,  rubber-like,  and  trans- 
parent tubing,  made  of  a special  type  of 
vinyl  resin,  is  finding  a number  of  new 
uses  in  many  industries.  Because  the 
tubing  is  tough,  strong  and  completely 
inert  to  almost  all  organic  solvents,  it  is 
highly  useful  for  low  pressure,  room  tem- 
perature handling  of  hard-to-handle  ma- 
terials. It  is  not  affected  by  such  active 
solvents  as  carbon,  disulphide,  carbon 
tetrachloride,  trichlorethylene,  perchlor- 
ethylene,  acetylene  tetrachloride,  benzol 
and  toluol  or  by  oils  and  fuels  such  as  high 
octane  gasolines  with  the  highest  aromatic 
content,  which  are  used  in  ordnance  and 
aircraft  work.  Having  the  lowest  permea- 
bility  to  gases  of  all  natural  synthetic 
and  rubber-like  materials,  it  may  be  used 
on  Bunsen  burners  and  other  laboratory 
appliances.  The  tubing  does  not  absorb 
the  odors  of  illuminating  gases (4) 


Electronic  Heating 

Radio  Corporation  of  America 
Camden,  New  Jersey 

A new  model  electronic  power  generator 
is  a self-contained  unit  housed  in  a cabinet 
48  inches  high,  30  inches  wide  and  25 
inches  deep.  A built-in  and  easy-to-reach 
heating  plate  assembly  is  located  at  the 
top.  This  construction  enables  complete 
shielding  of  the  assembly.  Use  of  wire 
mesh  in  the  lid  permits  viewing  the  charge 
and  allows  gases  to  escape.  A convenient 
control  panel  mounts  the  timer,  power 
Controls  and  indicators. 

Power  output — 

2000  watts— 6800  BTU/Hr.  (Max.) 

Power  input  4.5  Kw.  (Approx.) 

Line  voltage — 

220  V.  50-60  cycle  Single  Phase 
Frequency,  27.4  megacycles (5) 

Packaging  Material 

Goodyear  Tire  & Rubber  Company, 

Akron,  Ohio 

Utilizing  a base  of  plastic  resin,  a new 
packaging  material  has  been  developed 
as  an  alternative  for  Pliofilm.  To  con- 
serve  the  natural  rubber  in  Pliofilm,  made 
with  a rubber  hydrochloride  base,  “V-film” 
is  made  with  a derivative  of  polyvinyl 
chloride.  This  new  film  is  superior  to 
the  rubber  product  in  tear  resistance  and 
several  other  factors,  and  development 
work  is  still  progressing,  which  indicates 
it  will  eventually  compare  in  resistance  to 
moisture  vapor  transmission (6) 

Attractive  Gift  Ilems 

Rohm  & Haas 
Philadelphia,  Pennsylvania 

Transparent  plastic  accessories  of  Plexi- 
glas  have  been  fashioned  into  gifts  that 
will  tempt  the  sophisticate  and  please  the 
mathematician  with  their  functional  versa- 
tility.  Among  the  practical  new  items 


are  a transparent  pack  holder  for  cigarets, 
a glistening  playing  card  holder  which 
includes  space  for  a pencil,  and  a paper 
thin  money  holder.  The  new  crystal-like 
photograph  frames  have  proven  a most 
salable  item (7) 


JUNE  1944 


PLASTICS 


83 


Hydraullc  Press 

Charles  E.  Frands  Company 
Rushvtlle.  Indiana 

A general  purpose  hydraullc  press  for 
plastics,  compreg,  wood  and  other  pro- 
duction  work.  Designed  for  ready  adap- 
tability  to  the  individual  need,  it  can 
be  had  for  any  tonnage,  hand  motor  or 
pneumatic  operation.  Suited  for  a multi- 
tude  of  tasks,  these  presses  handle  any 
number  of  hot  plates,  steam  or  electrically 
heated.  In  four  sizes,  12"  square,  18* 
square,  24*  square  and  30*  square,  with  or 
without  hot  plates.  This  press  is  adaptable 
to  most  plastic  requirements (13) 


Aileron  Lock  Bar 

Glenn  L.  Martin  Company 
Baltimore,  Mary  land 

A small  U-shaped  plastic  casting  weigh- 
ing  only  .66  pounds  has  been  designed  by 
cngincers  of  The  Glenn  L.  Martin  Com- 
pany to  lock  the  ailerons  and  elevators 
of  the  PBM-3  Mariner  in  a neutral  posi- 
tion  when  the  big  Navy  patrol  bomber 
is  not  in  the  air.  Known  as  an  aileron 
lock  bar  yoke,  the  part  is  an  original 
plastic  design,  and  is  fabricated  from 
BM-7850,  Macerated  Fabric  Base  Red 
Phenolic.  Had  this  same  part  been  de- 
signed as  a metal  casting,  it  would,  in 
all  probability,  have  been  of  aluminum 
weighing  approximately  1.30  pounds.  The 
yoke  is  attached  to  the  lock  bar  by  a 
chain,  and  hangs  freely  when  not  in  use. 
When  in  use,  a slot  in  the  back  of  the 
yoke  engages  the  lower  spoke  of  the 
control  wheel ; and  the  yoke  itself  fits 
around  the  control  column  and  into  a 
locking  plate  that  holds  it  in  position.  (8) 

Clear  Plastic  Envelopes 

American  Plastic  Products 
Loe  Angeles,  California 

A cellulose  acetatc  plastic  cnvclope  is 
designed  as  a protective  covcring  for  work 
order s,  blueprints,  maps,  etc.  It  acts  as 
a protection,  it  keeps  all  data  clearly 
visible.  Bounji  leather  edges  on  all  sides 
prevent  the  envelope  from  tea  ring  or 
breaking.  Patented  lockstitch  on  the  bind- 
ing will  not  unravel.  Flameproof,  mois- 
ture-proof,  air-proof.  Standard  size,  10* 
by  12*.  Other  sizes  to  order (9) 

Bin  Card  Holders 

Hollywood  Athletic  Company 
Loe  Angeles.  California 

Stock  room  bin  card  holders  made  of 
itory  plastic  are  available  in  a variety 
of  shapes  and  sizes.  Stock  widths  of 
H0,  I*'  may  be  had  in  any  of  the 
* stock  lengths  of  3*,  4*,  or  5*.  Applicable 
to  any  flat  surface  on  wood,  by  mcans 
of  tacks  for  which  hoies  are  provtded 
or  on  metal  with  gluc,  they  consist  of  a 
plastic  holder  itself,  an  insert  tab  on 
which  the  description  of  the  artide  may 
be  typed  and  a covcring  sheet  of  trans- 
parent plastic.  Kevised  card  slips  are 
casily  insert  ed:  (10) 


This  brush  serves  two  funetions;  one  to 
sweep  the  seed  hoie  clean,  and  the  other  to 
act  as  an  agitator  in  the  lower  part  of 
the  hopper (11) 

Improved  Pill  Box 

Monsanto  Chemical  Company 
Springfield,  Massachusetts 

Sulfadiazine  tablets  for  soldiers  are 
packed  snugly  and  securely  in  a specially 
designed  transparent  Fibestos  plastic  box 
with  a separate  compartment  for  each 
tablet.  The  cover  fits  snugly  but  slides 
easily  so  that  a wounded  man  could  open 
it  with  his  teeth  if  necessary.  So  care- 
fully  designed  is  the  box  and  so  tough 
is  the  Fibestos  plastic  that  a heavy  soldier 
may  even  stamp  on  it  without  crushing 
the  box  or  injuring  any  of  the  tablets 
therein.  The  boxes  are  injeetion  molded ; 
cover  and  base  are  molded  in  separate 
cavities  in  32-cavity  dies  which  produce 
16  complete  boxes  in  each  shot  at  the 


rate  of  48  boxes  a minute.  For  further 
protection,  the  cellulose  acetate  of  medium 
high  acetal  content  box  is  packed  in  heat- 
scaled  envelopes  of  kraft  paper.  cellulose 
film  and  laminated  metal  foil.  These  are 
both  moisture-proof  and  air-proof. ..(12) 


Nylon  Brushes  for  Seeders 

E.  I.  du  Pont  da  Nemours  and  Co..  Inc. 
WUmlngton.  Dnlawaia 

Kntering  a new  field  in  the  food  pro- 
ducing  mdustry,  nylon-bristlcd  brushes  are 
being  installed  an  mechanicat  seed  spread- 
ers  to  assure  uniform  planting. 


Phenolic  Resin  Substitule 

Makalot  Corporation 


Boston,  Massachusetts 

K.  E.  M.  is  a thermosetting  molding  com- 
pound requiring  only  a minimum  amount 
of  formaldehyde.  The  proportion  of  phe- 
nol  employed  varics  from  15%  to  16%. 
This  critical  saving  has  helped  the  acute 
shortage  of  phenol  and  formaldehyde. 
K.  E.  M.  employs  as  a base  a specific 
type  of  wood-distillation  residue  of  no 
former  commercial  valuc.  It  is  not  as 
strong  as  the  usual  phcnolics,  and  takes 
slightly  longer  to  cure  at  temperatures 
approaching  350*F.  However,  it  produces 
very  satisfactory  finishes  and  can  be  sup- 
plied  readily  in  black,  brown  or  mottlcd 
cffects.  Suitable  for  compression  molding 
and  jet  process  operations (14) 


Plastic  Bubbler  Bowls 

E.  I.  du  Pont  do  Nemours  & Company,  Inc. 
Wtlmington.  Dolawaro 

Clear  methyl  methaerylate  resin  has  re-  j 
placed  glass  in  the  new  sight  feed  bubbler 
for  indicating  the  flow  of  gases  in  indus- 
trial  lines.  Injeetion  molded,  the  Lucitc  I 
provides  maximum  visibility.  The  union  I 
between  the  bowl  and  metal  assembly  is  I 
sealcd  with  a Ncoprenc  gasket.  Tlie  plastic  I 
bubbler,  made  in  both  ring  and  strip  types,  I 
is  advised  for  pressures  of  50  psi  and  capa-  I 
ble  of  indicating  the  prcsencc  of  corro-  I 
sives  or  harmful  gases.  Further  advantage  I 
is  high  resistance  to  ordinary  breakage.  I 

(15)  I 
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Plastic  Automobile  Tire 

Goodyear  Tire  £ Rubber  Company 
Akron,  Ohio 

A plastic  automobile  tire  that  has  al- 
ready  run  8,000  miles  raises  the  pos- 
sibility  that  the  anticipated  post-war  com- 
petition  between  natural  and  synthetic  rub- 
ber  may  become  a triangular  battle  royal 
with  plastics  in  the  third  corner.  The 

tire,  made  of  Plioflex,  is  an  important 
advance  and  a radical  departure  in  the 
field  of  plastics  in  that  it  is  the  first 

elastic  plastic  capable  of  being  vulcanized 
during  the  molding  operation.  It  can  be 
handled  in  hot  molds  exactly  like  natural 
rubber.  Scientific  studies  of  actual  road 
tests  show  that  the  carcass  and  treads 

of  the  plastic  tire  reached  maximum  tem- 
peratures  only  slightly  higher  than  those 
reached  in  tires  of  natural  rubber  and 

much  below  the  temperatures  of  the  tires 
of  the  Buna-S  type  of  synthetic  rubber. 
The  plastic  is  not  affected  by  sun  rays, 
which  is  a great  advantage  over  the 
highly  sensitive  natural  rubber. 

Therefore,  the  Plioflex  can  be  used 
for  weather  stripping  without  the  metal 
covering  necessary  to  protect  natural 
rubber.  The  same  material  can  be  used 
in  upholstery,  furniture,  luggage,  rain- 
coats,  other  clothing,  wall  coverings,  drap- 
eries,  book-binding,  insulated  wire,  jar 
rings,  etc.  It  has  proved  so  successful 
for  heels  and  soles  of  shoes  that  it  will 
probably  be  used  in  shoe  uppers  made 
to  resemble  the  finest  leather.  In  that 
use  it  will  require  no  polishing,  merely 
wiping  with  a damp  cloth.  Vulcanization 
so  improves  Plioflex  over  ordinary  elastic 


plastics  that  it  has  twice  the  tensile 
strength  of  the  uncured  product  and 
at  150°F  it  still  retains  the  tensile  strength 
equal  to  that  of  the  uncured  product  at 
room  temperature (16) 

Relractable  Electrical  Cords 

Kellogg  Switchboard  & Supply  Company 
Chicago,  Illinois 

Devoted  primarily  to  the  manufacture 
of  rubber-jacketed  and  retractable  elec- 
trical cords,  Cordage,  Incorporated  is  an 
outgrowth  of  research  and  development 
conducted  by  R.  D.  Collins.  He  has  origi- 
nated  a process  which  principally  involves 
spirally  molded  Neoprene  and  Buna-S. 
This  spiral  molding  of  plastic  assures 
retention  of  the  cord’s  normal  position 
and  the  maximum  retractability  required 
without  the  use  of  wire  springs  were 
similarly  separated  mechanical  devices. 


Cords  so  equipped  can  be  stretched  to 
approximately  seven  times  their  length 
and  their  possible  applications  by  manu- 
facturers  of  electrical  equipment  and  ap- 
pliances  are  unlimited (17) 


Rotary  Selector  Switch 

Plastic  & Die  Products  Corporation 
hos  Angeles,  California 

The  Cam  Snap  rotary  selector  switch, 
manufactured  by  the  Paul  Henry  Com- 
pany, is  a new  type  switch  for  split-sec- 
ond  action  aircraft  control.  Operating 
by  as  little  as  a three-  or  four-degree 
motion  of  the  cam,  this  switch  is  used 


for  wing  flap  control,  cowl  flap  control, 
and  other  sequence  operation.  Bakelite 
impact-resistant  phenolic  molding  ma- 
terial was  selected  as  best  satisfying  the 
rigid  specifications  for  this  part.  The 
Cam  Snap  switch  must  be  extremely  light 
—three  or  four  ounces  at  most — and  must 
be  able  to  pass  severe  functional  tests. 
These  tests  include  salt  spray,  contact 
li  fe,  mechanical  durability  and  operations 
at  — 6S°F.  to  +16S°F (18) 
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Aircraft  Parts 
Textile  Equipment 
Tool  Handles 
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Moisture  Resistant 
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For  eighteen  months  our  total  production  on 
HIDEN  has  been  completely  absorbed  in  the 
War  Effort.  During  this  time  we  have  pro- 
duced  and  shipped  one  million  pounds  of 
material. 


We  have  recently  increased  our  facilities  and 
personnel.  We  are  now  in  a position  to  give 
engineering  service  and  make  recommenda- 
tions  for  the  use  of  HIDEN  in  solving  your 
problems. 
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of  laminations,  this  booklct  is  unsurpassed. 
It  suggests  proper  design  of  parts  for  in- 
dustrial  and  consumer  applications. 

Sketches  of  design  possibilities  and 
clear  illustrations  throughout  the  booklet 
are  interesting  and  instructive.  Charts  of 
laminate  grades  and  diagrams  of  molding 
methods  are  good  pin-up  material. 

24  illustrated  pages.  Free  upon  request.  (20) 


Industrial  Plastics 

By  Herbert  H.  Simonds 

More  than  an  excellent  survcy  of  the 
industrial  plastics  industry,  this  book  con- 
tains  all  the  comprehensive  data  on  how 
to  design  with  the  various  plastic  materials 
so  that  it  is  a definite  "must”  for  every 
end-user  as  well  as  every  chcmist  and 
every  designer.  The  lucid  style  of  the 
author  makes  this  text  as  interesting  as  its 
facts  are  indisputable. 

Mr.  Simonds’  technical  treatise  is  con- 
cemed  more  than  any  other  available  vol- 
ume  with  the  use  of  plastics  as  engineering 
materials.  It  is  gcared  to  today’s  indus- 
trial progress  and  told  clearly  and  con- 
cisely  without  erudite  chaff.  For  the  user 
of  any  sort  of  industrial  or  structural 
materials  this  is  a source  of  information. 

There  are  so  many  new  types  of  plas- 
tics that  even  those  who  have  used  the 
first  edition  of  this  book  as  a “bible”  will 
want  the  second  edition.  Recent  develop- 
ments  to  surplant  unavailablc  materials 
and  their  innumerable  vital  uses  are  au- 
thoritatively  discussed  in  the  extensively 
rcvised  edition.  Mr.  Simonds’  research 
has  unearthed  all  the  facts  about  the  war- 


time  advancements  in  all  types  of  plastics, 
even  including  fibers  and  bristles.  Sur- 
prisingly  enough,  he  has  in  somc  unac- 
countable  way,  secured  valuable  informa- 
tion about  Japanese  and  other  foreign 
research.  Material  on  the  chemistry  of 
plastics  has  bcen  completely  revised  in 
the  light  of  the  latest  discoveries  and  all 
tables,  statistics  and  charts  have  been 
brought  up  to  date. 

The  many  suggestions  for  new  applica- 
tions and  markets  provide  fertile  food  for 
the  post-war  planner.  Everyone  associated 
with  plastics  from  the  man  with  the  test 
tube  right  to  the  man  with  the  sales  order 
book  will  benefit  by  owning  this  text. 

385  pages,  illustrated — $4.50 (19)  • 

Facts  About  Plastics 

By  The  Richardson  Company 

An  informative  booklet  that  answers  the 
questions,  “What  about  plastics?”  and 
“What  can  plastics  do?”  It  gives  fairly 
the  limitations  of  the  synthetics  while  it 
surveys  the  bird’s  eye  view  of  plastics’ 
possibilities. 

For  readable,  understandable,  and  au- 
thoritative  discussions  of  thermosetting 
versus  thcrmoplastics  and  the  intricacies 


Industrial  Chemistry— 

4th  Edition 

By  Emil  Raymond  Rieqel 

A “refresher”  study  of  all  the  im- 
portant processes  and  practices  of  the 
chemical  industries,  used  in  producing  the 
materials  essential  to  our  war  cffort.  In 
an  authoritative,  readable  way  it  covers 
more  than  50  key  industries,  mccting  the 
needs  of  the  technical  and  scientific 
worker,  the  engineer,  the  chcmist,  the 
teacher,  or  the  student. 

861  pages,  illustrated — $5.50 (21) 

General  Chemistry 

By  L.  E.  Young  and  C.  W.  Porter 
This  valuable  text  has  bcen  revised  after 
it  has  successfully  weathered  the  test  of 
constant  use  by  many  students  and  count- i 
less  practical  chemists.  The  present  re- 
vised edition,  appearing  three  years  after 
the  first  appearance  of  the  book,  brings  a 
swift-moving  subjeet  up  to  date.  The 
text  is  well  written  for  a first  course  in 
chemistry  in  the  class  room  and  should 
interest  the  well-informed  reader  who 
secks  a deeper  knowledge  of  chemistry 
but  lacks  the  opportunity  for  class  work. 
527  pages,  illustrated — $5.10 (22) 
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Committee  Formed  to  Write 
Informative  Booklets 

A new  committee  of  the  Plastic  Club 
of  the  United  States  was  formed  to  study 
the  needs  of  the  industry  and  to  compile 
booklets  for  buyers,  store  clerks  and 
students.  Among  the  proposed  booklets 
are  "What  are  Plastics,”  “What  to  Look 
for  When  Buying  Plastics,”  and  “How  to 
Merchandise  Plastics,”  etc.  Members  of 
the  committee  are  Frank  Coyan,  Kirby 
Block  Company,  Resident  Buyer,  Carvel 
[ Klee,  Merchandising  and  Seiling,  Clifton 
T.  Cowan,  Northern  Ind.  Chem.  Co., 
Plastic  Sales  Engineer,  Sidney  R.  Geist, 
Gemloid  Corporation,  Vice  President,  and 
Sales  Manager,  Charles  E.  Gruber,  Mer- 
chandising and  Seiling  Expert,  Kurt  Kop- 
stock,  Grant  Pulley  & Hardware  Company, 
Vice  President  & Sales  Manager,  Charles 
Gates,  B.  Altman  & Company,  Buyer, 
Elliot  V.  Walter,  R.  H.  Macy  & Com- 
pany, Merchandise  Manager  'and  Charles 
A.  Peters,  Lewis  & Conger,  Buyer.  This 
committee  will  collaborate  with  many 
plastics  companies,  schools  and  other  as- 
sociations  to  insure  the  fullest  scope,  the 
most  expert  opinion  and  the  greatest  ac- 
curacy. 

1943  Hyatt  Award 

The  John  Wesley  Hyatt  Medal  and 
$1,000  will  be  awarded  to  the  individual 
whose  achievement  in  plastics,  no  matter 
when  conceived  or  how  long  in  develop- 
ment, became  of  wide  importance  to  the 
plastics  industry  during  1943.  The  plas- 
tics field  is  very  broad ; therefore,  it  is 
conceivable  that  the  most  important  con- 
tribution  to  the  industry  as  a whole  for 
any  one  year  may  have  been  made  by  a 
laboratory  technician ; molder,  extruder, 
laminator,  or  fabricator ; machinery  or 
plant  equipment  manufacturer ; raw  mate- 
rial supplier;  mold  maker  or  mold  de- 
signer; industrial  or  parts  designer;  a 
worker  in  any  other  field  contributing  to 
the  plastics  industry.  Entries  for  this  im- 
portant award  closed  on  March  15  and  a 
complete  survey  of  all  eligible  individuals 
is  being  made  so  that  the  most  deserving 
will  be  chosen  in  all  fairness. 

National  Society 
of  Plastic  Tooling 

A working  outline  of  the  National  So- 
ciety of  Plastic  Tooling  was  adopted  at 
the  organizing  meeting  in  New  York  City. 
The  purpose  of  this  organization  is  to 
make  available  in  published  form  the 
"know  how”  and  definite  handling  tech- 
nique  of  industrial  plastic  materials.  The 
organization  will  endeavor  to  bring  to- 
gether  those  men  who  are  in  possession  of 
this  knowledge  resulting  from  many 
months  of  practical  work.  The  value  of 
research  is  responsible  for  the  develop- 
ment of  many  excellent  materials  avail- 
able today.  However,  the  actual  applica- 


tion of  these  materials  rests  with  that 
group  of  working  technicians  who  have 
gathered  their  information  by  the  trial 
and  error  method.  They  are  naturally 
reluctant  to  broadcast  their  findings,  but 
it  is  felt  that  a group  of  such  individuals, 
who  have  all  travelled  the  same  road, 
will  welcome  the  opportunity  to  discuss 
their  problems  and  give  each  other  the 
benefit  of  individual  experiences.  Costly 
mistakes  can  be  avoided  and  the  art  of 
applying  plastics  to  tooling  will  be  greatly 
advanced  by  this  new  national  society. 
Delmar  Anderson,  Curtiss-Wright  Cor- 
poration, was  unanimously  elected  Presi- 


dent of  the  Society,  Thomas  A.  Herbert, 
Consolidated-Vultee  Aircraft  Corporation 
as  Vice  President,  Harry  W.  Tompkins, 
Curtiss-Wright  Corporation  as  Secretary 
and  Charles  H.  Miller,  Bell  Aircraft  Cor- 
poration as  Treasurer. 

New  Officexs  of  Plastic  Club 

The  Plastic  Club  of  the  United  States, 
with  a membersliip  of  125,  formed  to 
deal  primarily  with  the  marketing  and 
merchandising  problems  of  the  plastics 
industry,  elected  the  following  officers  for 
this  year : 

President,  Mr.  Charles  A.  Peters;  Vice 
Presidents,  Mr.  J.  Murray  Beveridge  and 
Mr.  Robert  Brinkema;  Secretary,  Miss 
Florence  English;  Treasurer,  Mr.  A.  H. 
Stemler;  Directors:  Mr.  John  M.  Cole, 
Mr.  Joseph  Schwartz,  Mr.  C.  L.  Mathews, 
Mr.  Charles  E.  Gruber,  Mr.  Allen  L. 
Perlmutter,  Mr.  Allan  L.  Marx,  Mr. 
Frank  M.  Wallace,  Mr.  W.  A.  Priest, 
Mr.  Morris  Salinger. 

The  committees  and  their  chairmen  are 
as  follows : 

Editorial  and  Reporting,  Mr.  Appel, 
Chairman;  Publicity  and  Public  Relations, 


— CONVENTION  PROGRAM  — 

Society  of  the  Plastics  Industry,  Chicago,  May  10-12,  1944 


IVednesday,  May  10 

3 p.  m.  to  6 p.  m.  Registration 
Thursday,  May  11 
9:00  Registration 
10:30  L.  H.  Amrine,  Presiding 
10:35  National  Anthem 
10:40  Address — George  K.  Scribner 
11:00  G.  W.  Wilcox — “Plastics  Section 
W.P.B.” 

11:15  Capt.  Houghton  A. A. F. — “Glass 
in  the  Manufacture  of  Low  Pres- 
sure  Laminates” 

12 :30  Luncheon — Marine  Dining  Room 
Norman  Anderson,  Presiding 
Presentation  of  The  John  Wesley 
Hyatt  Award 

Dean  Richard  F.  Bach,  Presiding 
3 :00  William  K.  Woodruff,  Presiding 
Dr.  J.  J.  Pyle — 'General  Electric 
Company  “Plastic  Developments 
on  the  Horizon” 

3 :30  Movies 

“Shaping  of  Things  to  Come” — 
Boonton  Molding  Co.  Presentation 
“Formica  Movie” — Formica  In- 
sulation  Company — Presentation 
5 :00  Technical  Committee  Meeting — 
West  Room 

(Committee  Members  only) 

7 :00  BANQUET  — Marine  Dining 
Room 

George  K.  Scribner,  Presiding 
Speaker — W.  D.  Fuller,  President, 
Curtis  Publishing  Co. 

Past  President — National  Associa- 
tion of  Manufacturers  “Road  to 
Post-War  Opportunities” 

| Friday,  May  12 

| 10:00  James  Johnston,  Presiding 

Speaker  Donald  L.  Gibb,  Dow 
Chemical  Co.,  “New  Method  on 
Handling  Material” 

1 10:30  Open 

1 11:00  M.  S.  Moulton,  B.  F.  Goodrich 

Co.,  “Geon  Resins” 


1 1 :25  “Polyethylene” — Okonite  Co.,  Pas- 

saic,  N.  J.  H.  B.  Slade  and  H.  C. 
Crafton — Joint  Paper 

12  to  2 Luncheon — Marine  Dining  Room 

Paul  Tietz,  Presiding 
N.  J.  Rakas  and  W.  J.  McCourt- 
ney  Technical  Report 
Speaker — George  K.  Scribner 
2:15  to  4 Division  Meetings 

1.  Molders  Division,  Allan  Fritz- 
sche,  Presiding 

a.  Styrene— C.  L.  Jones,  Mon- 
santo Chemical  Co. 

b.  MPR  523  Order — Sidney  Ull- 
man, OPA 

c.  Mycalex  — H.  P.  Gammill, 
Mycalex  Co. 

d.  New  National  Development — 
George  DeBell 

2.  Button  Division,  N.  O.  Broder- 
son,  Presiding 

3.  Machinery  and  Tool  Division, 
F.  G.  Schranz,  Presiding 
Speaker — James  Neal 

4.  Extrusion  Division — Eimer  Szan- 
tay,  Presiding 

Speaker — 'James  Pierce 

5.  Fabricators 

Arrangements  under  considera- 
tion 

4:15  SPI  Business  Session  (For  mem- 
bers only) 

Reports  of  Committees 
Membership  Committee 
Statistical  Committee 
Committee  on  Plastics  Educa- 
tion 

Post-War  Planning  Commit- 
tee 

Nominating  Committee  and 
election  of  officers  for  1944-45 
6:00  Reception  by  Material  Manufac- 
turers 

7:30  BANQUET 

Eimer  Mills,  Presiding 
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Mr.  J.  M.  Beveridge,  Chairman;  Arrange- 
menta, Mr.  R.  M.  Brinkema;  Finance,  Mr. 
Morris  Salinger;  Membership,  Mr.  Wil- 
liam Wachtell;  Marketing  and  Seiling, 
Mr.  Allan  L.  Marx;  By-Laws,  Mr.  Sur- 
namer;  Research,  Mr.  W.  W.  Wall. 

Raymond  F.  Boyer  Speaks 

The  main  speaker  at  a dinner  given  by 
the  Geveland  Section  of  the  Society  of 
Plastic  Engineers  was  Mr.  Raymond  F. 
Boyer  of  the  Dow  Chemical  Company. 
His  topic  was  “What  Makes  Plastic  Plas- 
tic?” The  fundamental  difference  between 
the  various  plastic  materials  in  the  thermo- 
plastic  group  was  dearly  explained,  and 
Mr.  Boyer  answered  all  questions  at  a 
round  table  discussion  aftcrward. 

SPE  Meets  in  Cleveland 

Before  150  at  meeting  of  the  Society  of 
Plastics  Engineers  in  Cleveland,  G.  A. 
Fowles,  Manager  of  wire  and  cable  ma- 
terials of  the  Chemical  Division  of  the 
B.  F.  Goodrich  Company,  conducted  a 
symposium  on  the  properties  and  uses  of 
vinyl  resins. 

After  50  years  of  continuous  use  of 
natural  rubber  for  insulating  and  jacketing 
of  wire  and  cable,  the  plastic  industry  has 
in  the  last  five  years  converted  almost 
complctely  to  synthetic  rubbers  and  ther- 
nioplastic  synthetic  materials,  particularly 
the  vinyl  resins. 

Fowles  briefly  described  the  new  Geon 
resins  and  plastics  in  the  vinyl  field  which 
his  company  has  recently  introduced,  and 
the  “marriage”  of  plasticired  vinyl  chlo- 


ride  resins  with  certain  types  of  synthetic 
rubber  to  produce  compotinds  which  con- 
tained  most  of  the  best  properties  of  each. 
The  gap  between  the  plastics  and  synthetic 
rubbers  has  been  markedly  decreased  by 
this  development,  he  said. 

Pointing  out  that  wiring  faults  are  the 
second  largest  cause  of  fires  in  the  United 
States,  Fowles  predicted  that  the  exten- 
sive  use  of  vinyl  resins  in  postwar  house 
wiring  will  result  in  a large  decrease  in 
fire  department  runs. 

The  special  quality  of  the  vinyl  resins, 
which  has  made  their  use  mandatory  on 
cable  for  the  navy  and  in  many  other 
military  applications  is  their  excep- 
tional  flameproofness,  Fowles  declared. 
This  has  been  rccognized  by  the  navy  to 
such  an  extent  that  all  old  rubber  insulated 
wires  on  service  ships  has  been  or  is 
being  torn  out  and  replaced  with  vinyl 
resin  insulation.  All  new  ships  are  built 
with  vinyl  resin  insulation  and  jacketing. 

It  has  been  because  of  the  heavy  de- 
mands  for  the  vinyl  resins  by  the  armed 
Services  that  produetion  facilities  for  these 
materials  has  been  expanded  six-fold 
sincc  the  war  started,  and  even  with  this 
growth  mandatory  allocation  continues 
neccssary.  Use  of  the  materials  for  civil- 
ian  purposes  has  been  virtually  halted 
since  Pearl  Harbor,  Fowles  said,  but  a 
wide  and  expanding  field  for  the  resins 
in  eivilian  applications  is  expected  when 
peace  comes. 

Fowles’  associates  on  the  program  were 
C.  L.  Milton,  who  discussed  compounding 


of  vinyl  chloride  plastics;  C.  D.  Segner, 
on  the  properties  and  uses  of  coated  fab- 
rics;  R.  A.  Mansfield  on  manufaeturing 
procedures  on  coated  fabrics : M.  S.  Moul- 
ton  on  the  properties  and  uses  of  vinyl 
resin  coated  papers;  N.  A.  Fate  on  th« 
extrusion  of  vinyl  chloride  plastics  and 
E.  L.  Slinghuff  on  compression  and  in- 
jeetion  molding  of  the  materials. 

• 

Before  the  B.  F.  Goodrich  Company! 
program  started,  the  Cleveland  Section 
SPE  President,  L.  S.  Shaw  of  Plastic 
Industries,  requested  a report  from  the! 
various  committees.  Technical  Committee 
Chairman,  Dr.  F.  M.  Whitacre  of  the 
Case  School  of  Applied  Science  named  his! 
assistants  who  will  act  on  the  following 
sub-committees — Materials,  Mold  Design,] 
Product  Design  and  Produetion. 

Dr.  R.  C.  Allen  of  the  National  Rub-j 
bery  Machinery  Company  and  Chairman! 
of  the  Program  Committee,  Akron  Dis-  i 
trict,  which  is  part  of  the  SPE  Cleveland,  i 
along  with  Warren  V.  Prince  of  the 
Weatherhead  Company,  Chairman  of 
Cleveland  Program  Committee,  gave  out- 
lines  of  the  speakers  and  subjeets  of  sub-j 
sequent  mectings  which  are  held  on  the 
last  Friday  of  each  month.  Three  meet-l 
ings  take  place  in  Cleveland  to  one  in 
Akron. 

Publicity  Committee  Chairman,  Carl  F. 
Linn  of  the  Watertown  Manufaeturing 
Co.  also  reported  on  his  committee's  ac<i 
tivities.  eno 


• plenty  rugge 
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Electronic  Heating 

( Continued  from  page  46) 


I wasted.  On  the  contrary,  in  spite  of  the  fact  that  much 
voltage  appears  across  the  air,  the  actual  power  loss  is 
negligible  because  the  loss  factor  of  air  is  zero. 

In  a practical  case  the  preform  may  be  1"  thick  and 
the  air  space  Ya"  so  that  the  major  portion  of  the  total 
: working  voltage  will  appear  across  the  preform.  The 
. division  of  voltage  may  be  expressed  as  follows : 

Et 

Ep  — 

(*4+V.) 

where: 

£p=volts  per  inch  of  preform  thickness 
E7=  volts  total  across  heating  plates 
fp  = thickness  of  preform  (in.) 
fcp  = dielectric  constant  of  preform  (3.0  — S.0) 
ta  = thickness  of  air  space  (in.) 

£a  = dielectric  constant  of  air  (1.0) 

Using  the  above  formula,  diagonal  lines  of  fig.  7 are 
I plotted  for  preforms  of  thickness  Y\H , YY , 1",  2",  and  3". 
1 Plotted  vertically  is  the  effective  working  voltage  available 


sent  the  low,  the  medium,  and  the  high  working  voltage 
which  may  be  obtained  by  means  of  taps  on  the  electronic 
preheating  unit.  Reading  horizontally  is  the  air  space  in 
inches,  which  appears  between  the  preform  and  the  upper 
plate  of  the  heating  fixture.  There  is  also  on  the  plot 
chart  a vertical  line  starting  at  the  Y"  air  space  mark, 
and  extending  to  the  top.  This  line  represents  the  rec- 
ommended  air  space  to  permit  normal  expansion  of  the 
preform  during  the  heating  period  without  danger  of  wedg- 
ing  against  the  upper  plate  and  thus  making  removal  from 
the  fixture  difficult. 

The  shaded  area  bounded  by  the  recommended  air  space 
line,  the  Ya'  thick  preform  line  and  the  5500-volt  line  con- 


CUSTOM  PLASTICS  PROBLEMS 
ARE  OUR  DISH! 


Here  al  R'E'C  are  plaslic-minded 
men  ready  lo  turn  their  Creative 
ability  and  technical  knowledge  lo 
the  design  and  production  of 
special  plaslic  parts  to  suit  your 
needs. 

Moulders  of  thermoplaslic  and 
tbermosetting  materials. 
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The  Teckna  Plastic  Company,  fabricalor  of 
plasfic  rods  and  parts,  offers  you  the  effi- 
ciency,  precision,  and  fine-tolerance  work 
which  experience  and  knowledge  have  gained 
for  it.  Speed  and  perfection  guaranteed 
regardless  of  quantity.  Our  plastics  engineers 
would  be  glad  to  advise  you  on  your  plastic 
fabricating  problems. 
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GEMLOID  PLASTIC  MOULDING 

IN  JECTION  — EXTRUSION 


PAST 

On©  of  th#  pionøers  of  moulding,  fabri- 
cation  and  extrusion  of  Thermoplastics. 
W©  have  contrlbuted  to  fhe  march  of 
Plasfict  for  fhe  Electrical,  Radio,  Aircreff, 
Novelty  and  ofher  industri®». 

PRESENT 

Now  we  are  helpinq  the  war  effort  with 
the  enqineering  and  fabrication  of 
moulded  and  extruded  Plastic  products  for 
Uncle  Sam's  Forces. 

FUTURE 

Postwar — Because  of  our  experience,  re< 
sourcefulness  and  complete  manufacturing 
facilities,  Gemioid  will  keep  pace  with 
the  newest  product  development»  for  the 
above  industries  and  a host  of  others 
where  Plastic»  are  adaptable.  Call  on 
Gemioid  for  your  product  development 
and  production  on  Plastics. 


GEMLOID  CORPORATION 

7910  Albion  Avenue,  ELMHURST,  L.  I.,  N.  Y. 
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FIBRE  and  BAKEUTE  FABRICATION 

From  blueprint  to  stockroom — Kirby  quality 
workmenship  is  ready  to  serve  you  promptly 
and  economically  with  any  type  of  work  in- 
volving  Stampings,  Turnings,  Milled  Pieces, 
and  Formings — not  only  in  Fibre  and  Bakelite, 
but  in  Papers,  Plastics,  and  Varnished  Cloths 
as  well. 

HAVE  YOU  A POSTWAR  PROBLEM?  Kirb/s  wide 
e»perience  with  a greot  variety  of  applications  will 
enable  u»  to  suggest — and  produce — evar  increased 
uses  for  these  materials,  with  an  extension  of  our  Serv- 
ices far  beyond  what  we  can  now  offer.  We  encour- 
age  inquiries.  Write  us  today! 


The  Kirby  Company 

13000  ATHENS  AVENUE 
CLEVELAND  7,  OHIO 


stitutes  the  area  of  practical  usage,  if  2 lb  loads  are  to 
reach  300'  F in  60  sec.  It  will  be  noted  that  a broad  range 
of  operating  conditions  will  give  good  results. 

For  example,  in  the  case  of  a 1"  thick  preform  it  will 
be  observed  that  whereas  it  is  possible  to  get  the  desired 
heating  rate  together  with  a %’  air  space  above  the  pre- 
form at  voltages  as  low  as  5500,  it  would  also  be  satisfac-  1 
tory  to  set  the  unit  for  its  medium  voltage  of  8000  which 
would  permit  an  air  space  of  over  /•"  above  the  preform. 

Since  the  dielectric  strength  of  air  with  volatile  vapors 
in  it  is  hardly  over  21,000  volts  per  inch  this  sets  another 
limit  on  the  maximum  allowable  voltage  gradient  in  the 
preform  material.  This  voltage  gradient  cannot  exceed  the 
dielectric  strength  of  the  air  divided  by  the  dielectric 
constant  of  the  preform  material.  As  a representa- 
tive case  we  mav  take  21,000  volts  divided  by  7 and 
thus  arrive  at  3000  volts  per  in  of  molding  material  as 
near  the  maximum  stress  which  we  may  expect  to  use 
without  breaking  down  the  air  space  above  the  preform.  \ 
The  rate  of  heat  experienced  by  a molding  preform  will 
vary  with  the  applied  voltage,  the  loss  factor  of  the  ma-  ! 
terial,  and  the  frequency.  The  heat  developcd  per  pound  i 
per  second  may  be  expressed  mathematically  by  the 
formula:  H = CXLFX/XFJ 

H = rate  of  heat  (BTU)  per  sec  per  lb  of  preform 
C = a constant  involving  density,  specific  heat  and 
unit  conversion  factors 
LF  = loss  factor  expressed  as  a decimal 
f=  frequency  (in  megacycles) 

V — volts  per  inch  of  preform 
It  will  be  observed  on  examination  of  the  formula  that 
the  heat  per  lb,  per  unit  time,  can  be  increased  most  rap- 
idly  by  increasing  the  applied  voltage.  By  doubling  the 
applied  voltage  we  have  increased  the  rate  of  heat  4 times. 
It  is  also  possible  to  increase  the  heating  rate  by  increasing 
frequency  and  at  the  same  time  allowing  the  voltage  to 
remain  at  a fixed  value.  It  has  been  found  as  a matter 
of  practical  expediency,  however,  that  if  the  frequency  is 
in  the  order  of  10  — 20  megacycles  all  of  the  common 
molding  materials  can  be  readily  handled  at  voltages  safely 
within  their  dielectric  strength. 

The  relationship  between  the  voltage  stress  per  inch 
of  preform  and  the  frequency  used  can  be  taken  directly 
from  the  formula  for  H above.  In  order  to  do  this,  it  is 
neccssary  to  evaluate  constant  C by  assigning  knownj 
values  to  H,  LF,  f,  and  V.  These  values  come  from  aetual 
experimental  work  and  in  the  case  of  a cellulose  filled, 
vinyl  acetatc  preform  having  heat  applied  to  it  at  the  rate 
of  1500  watts  per  lb  and  a voltage  stress  in  the  order  of 
2500  volts-in,  the  value  of  C is  found  to  be  1015  BTU  sec.| 
By  suhstituting  this  value  back  in  the  formula  and  expres4 
sing  F as  a funetion  of  frequenev.  we  find: 

11.6  Where: 

V — V — volts-in 

V / / = megacycles 

The  following  table  is  created  by  applying  the  above 
formula  and  shows  the  volts  per  inch  which  will  be  ex- 
perienced by  a common  cellulose  filled  molding  material 
when  it  i*  heated  from  70*F  to  300*F  in  60  sec  and  at  the 
various  frequencies  listed. I 


Kilovolt,/ 

Incli 

Frnqunncint 
(in  mnqacycUl) 

73.2 

5 

11.6 

1 0 

6.2  . 

3 5 

4.4 

7 0 

3.1  . 

14  0 

2 2 ... 

78.0 

The  al>ove  tahle  shows  that  unless  the  frequency  is  in 
the  order  of  14  megacycles,  there  is  considerahlc  danger 
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of  exceeding  the  dielectric  strength  of  the  preform  mate- 
rial. In  other  words,  the  voltage  required  for  rapid  heat 
treatment  at  low  frequencies  would  be  so  high  as  to  cause 
a breakdown  or  an  arcing-over  of  the  preform  at  the  rate 
of  heating  specified  heretofore.  Lower  frequencies  may  be 
used,  however,  if  slower  heating  rates  are  satisfactory. 


Dielectric  Loss  Factor 

The  loss  factor  of  the  various  molding  materials  varies 
i vvith  the  material  and  the  form  of  the  material,  such  as 
j powder,  preform  or  finished  molded  part.  It  does  not, 
! however,  change  with  frequency. 


FREQUENCY  (MC) 

- -MOLDED  — — =PREFORM 
= POWDER 

Chart  above  shows  the  loss  factor  as  a function  of  fre- 
quency for  a cellulose  filled  molding  material  such  as  BM- 
120  (Bakelite  general  purpose  phenolic)  in  the  forms  of 
powder,  preform  and  molding.  It  has  been  observed  that 
from  frequencies  of  1 megacycle  to  30  megacycles,  there 
is  no  appreciable  change  in  the  loss  factor. 


TABLE  I:  ELECTRICAL  PROPERTIES 
COMMON  MOLDING  MATERIALS 

Substantially  constant  from  I MC  — 30  MC 

Dielectric  Power  Loss 

Material  Constant  Factor  (%)  Factor 


Vinyl  Acetate 

Cellulose  Filled — Molded 6.0 5.0 0.3 

Preform  ..3.7 4.5 0.17 

Powder  1.9 2.7 0.05 

Phenolic  Resin  — 6.5 - 

Wood  Flour  Filler — Molded 6.5 - 4.5 29 

Preform  3.8 4.1 16 

Powder  .*. 1.8 2.9 05 

Melamine  Resin 

Fabric  Filled — Molded  7.0  4.0 28 

Preform  5.5 2.5 14 

Powder  

Melamine  Resin 

Mica  Filled — Molded  6.0 4.0 24 

Preform  

Powder  1.7 1.75 029 

Phenolic  Resin 

Cotton  Filled — Molded  5.0 5.0 25 

Preform  3.7 4.1 15 

Powder  1.8 3.0 05 


Table  I gives  the  electrical  properties  for  a few  of  the 
common  molding  materials.  The  figures  for  the  cellulose 
filled  vinyl  acetate  material  are  taken  from  laboratory  work 
at  Federal  Telephone  and  Radio  Corporation,  Industrial 
Electronics  Laboratory.  The  other  resins  have  data  taken 
from  what  is  regarded  as  reliable  sources  although  they 
have  not  actually  been  checked  except  in  a few  instances 
by  the  authors.  The  authors  have  discussed  practical  fac- 
tory  heating  fixtures  in  which  preforms  were  heated  with 
electronic  energy.  end 


THE  SHAPE  OF 
THINOS  TO  COME 


While  Ihe  House  Of  Plaslics  is 
today  engaged  100%  in  vital  pro- 
duclion  we  are  reserving  no  small 
part  of  our  time  in  planning  for 
post-war  plastics  fabrication.  So, 
whether  your  needs  be  only  simple 
store  displayers,  or  elaborate  archi- 
tectural  effects,  remember  that  the 
House  Of  Plastics  has  plans  for 
fabricalions  that  will  meet  your 
post-war  requirements  adequately 
and  well.  Consultation  on  post- 
war  industrial  design  invited. 
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Give  your  operator 
a steady  reliable 
supply  of  steam 


Install  a 


Gas  Fired  “Steamboilerplant” 

35 

Years  of 
Experience 

NO  FIREMAN  NEEDED 
SHORT  STEAM  LINES 
SMALL  FLOOR  SPACE 

Economical 

Clean 

Fast  Steaming 
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Eciipse  rucl  Enqinfrting  Company 
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ments;  house  address  numbers;  jewelry  and  ornaments; 
jewelry  cases  and  watch  boxes;  laminations  and  covers  lo 
photos  and  pictures;  laundry  hampers;  nameplates;  napkin 
rings;  misccllaneous  novelties;  novelty  pencils;  plaqucs  and 
laminated  plaqucs;  picture  and  mirror  frames;  poker  chips;.1 
premium  items;  protcctive  envelopes  and  laminations  for 
other  documcnts ; ration  book  cases ; sculptured  pieces ; slioe 
trimmings ; sleeve  protcctors ; soda  fountain  and  beverage 
dispensing  accessories,  beer  scrapers,  beverage  stirrers,  drink--' 
ing  straws;  table  mats,  coasters,  ornaments;  tableware  cases 
and  boxes;  vending  machines;  wall  shields. 

M-1S4  was  amended  March  30  to  permit  the  use  of  nitro- 
ccllulose  plastics  for  the  manufaeture  of  decorative  buckles 
and  buttons. 

M-326-b,  cffective  April  1,  placed  all  acetate  molding  powder 
and  scrap  under  allocation.  M-326-a  now  covers  only  cellulose 
ester  flake  from  which  molding  powders  are  made.  Applica- 
tion must  be  filed  on  WPB  2945  on  the  fifteenth  of  the 
month  preceding  the  month  when  the  material  is  required.  , 
Bear  in  mind  that  all  acetate  molding  jobs  now  come  under 
either  M-326-a  or  M-326-b,  and  that  the  processor  must  have 
authorization  for  all  jobs.  Plastics  Section,  Chemicals  Bu- 
reau, War  Production  Board,  Room  2047,  Temporary  Building 
S,  Washington,  D.  C.,  will  send  you  sample  forms  and 
copies  of  the  Order. 

The  new  Order  is  designed  particularly  to  break  up  the 
black  market  in  scrap.  WPB  found  the  illegal  business  was 
driving  prices  up  to  fantastic  levels,  and  was  prompting  j 
criminal  waste. 

Interpretation  No.  1,  Order  L-265,  March  30,  defined  radio 
cabinets,  regardless  of  materials  from  which  they  are  made, 
as  “electronic  equipmcnt,”  subjeet  to  manufaeture  and  re-  ; 
strictions  under  the  Electronic  Equipmcnt  Order. 

M-115,  amended  March  25,  speeifieally  exeludes  tubes  made 
of  plastics,  with  or  without  the  addition  of  a steel  fastener 
at  the  bottom,  used  for  shaving  cream,  dcntifriccs,  or  similar 
materials,  from  the  rcgulations  that  affect  metal  tubes. 

Order  L-238,  amended  March  23,  permits  manufaeturers  of 
plastic  temples  of  sun  glasses  to  obtain  wire  from  any  source. 

Users  of  synthetic  resin  finishes,  lacquers  and  lacquer 
thinners,  must  give  complete  end-usc  information  to  their 
protcctive  coating  suppliers  when  ordering  material.  Materials 
containing  phenolic  resins,  urea  resins,  ethyl  cellulose,  methyl 
isobutyl  ketone,  must  be  supported  by  a written  end-usc 
certiflcation  by  the  consumcr  to  the  manufaeturer.  Special 
coating  containing  phthalic  alkyd  resins,  phthalate  plasticizers, 
ethyl  cellulose,  in  addition  to  end-usc  information  must  also 
supply  contract  and  speeifleation  numbers  beforc  allocations 
are  made.  End-Use  List  WPB-217  is  suggested  by  Chemicals 
Bureau  as  an  adcquatc  guide. 

I.ate  March  Chemicals  Bureau  announced  supply  of  casein 
was  more  favorable  and  that  it  would  considcr  application 
from  manufaeturers  who  had  not  used  the  material  in  the 
past.  Applicants  were  requested  to  file  Form  WPB-2945. 
Methyl  abietate  and  hydrogenated  methyl  abietatc,  used  in 
plastic  production,  under  allocation  since  October,  were  freed 
late  in  March  from  the  controlling  Order  M-340.  At  the 
same  time  alkyd  resins,  which  had  been  rclativcly  easy,  were 
placed  under  tight  control.  All  phthalic  alkyd  resin  allocations 
issucd  before  February  15.  1944,  were  revoked,  as  covcred  by 
Directive  1 of  Order  M-139.  Supply  of  ettprous  oxide  and 
the  alkyds  is  so  short  there  is  not  enough  for  Army,  Navy, 
and  Maritime  Commission.  Alkyds  are  short  because  phthalic 
anhydride  was  requisitioned  for  additional  military  uses. 
Spccifications  have  been  changed  for  use  of  the  resins  by 
Army  and  Navy. 

M-217,  issucd  March. 9,  defines  "plastic  soles”  as  contain- 
ing more  than  25%  by  weight  vinyl  polymer  as  defined  in 
M-10.  After  April  15,  footwear  using  plastic  soles  were 
restricted  in  size  and  color. 

The  WPB  Chemicals  Bureau  announced  plans  to  liquidate 
the  surplus  Army  inventory  of  364,450  Ibs.  of  mcrcuric  chloride. 

Animal-base  glues  for  plywood  have  fallen  low  in  supply, 
but  phenolic  and  urea  resins  are  more  plcntiful  and  have 
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assured  production  of  42,000,000  ft.  per  month  of  hardwood 
plywood. 

WPB  announced  the  need  of  the  military  for  an  insectifuge 
has  made  necessary  the  expansion  of  the  productive  facilities 
of  the  nation  to  make  12,000,000  to  15,000,000  pounds  phthalic 
anhydride  per  year.  The  expansion  of  facilities  is  already 
under  way.  It  is  expected  to  provide  more  secondary  material 
for  the  plastic  industry. 

There  is  whispered  word  of  many  new  materials  capabl* 
of  withstanding  more  heat,  of  materials  that  are  lighter  or 
tougher,  or  more  impervious,  or  more  easily  worked  and 
more  widely  useful.  But  discussion  is  completely  restricted 
in  public  by  the  hush-hush  policy  which  is  imposed  on  90% 
of  the  news  of  the  paramount  interest  to  the  processor. 
After  the  war,  it  is  certain  many  amazing  facts  will  come 
forth  that  now  are  knovvn  only  to  a limited  number  of 
fabricators,  processors  and  others  engaged  in  some  phase  of 
the  industry.  The  armed  Services  have  clamped  down  almost 
completely  on  news  about  techniques  and  products  and  ultimate 
commodities;  and  the  Chemicals  Bureau  naturally  is  under  an 
extraordinary  strain  in  keeping  the  lid  down.  There  is  no 
agency  in  WPB  that  is  run  more  completely  under  con- 
centrated  control  than  the  Chemicals  Bureau,  and  there  is  no 
part  of  the  Chemicals  Btireau  more  completely  cautious  than 
the  Plastics  Section.  Some  of  the  difficulties  are  attributed 
to  the  fact  that  the  whole  industry  has  expanded  so  swiftly 
the  past  three  years  that  even  the  men  in  WPB  have  genuine 
trouble  in  keeping  apace  with  the  swiftly  changing  picture  of 
new  materials,  new  products,  new  problems,  and  the  need  for 
adaptation  to  the  many  new  aspects.  The  men  in  the  Plastics 
Section  are  mostly  young  men,  and  many  new  men,  some 
are  relatively  new  to  the  industry,  as  well  as  not  fully 
acclimated  to  all  aspects  of  the  industry  with  such  bewilderingly 
rapid  changes.  The  extraordinary  caution  which  inhibits 
many  normal  actions  therefore  is  easily  understood  and 
warrants  sympathy. 

W.  F.  Twombly,  one  time  a du  Pont  official,  has  been 
appointed  assistant  director,  Chemicals  Bureau,  in  charge  of 
the  Plastics  Section.  end 


Decimal  Equivalents.  Accurate  to  four 
places.  Signaled  in  three  colors  for  maxi- 
mum  speed  in  locating  decimal  equivalent 
of  fraction.  Saves  time  and  avoids  errors. 
Yours  at  no  cost  or  obligation.  Just  send 
us  your  name,  title  and  address. 

See  our  Catalog  in  Sweefs 
File  for  Froduct  Designere 

JOHN  HASSALL,  INC. 

Specialists  in  Cold-Forging  Since  1850 

160  Clay  Street 
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We  are  equipped  with  the 
manpower  and  engineer- 
ing ability  to  serve  you 
with  speed. 

What  is  your  problem? 
Send  us  blue  prints  and 
specifications  for  esti- 
mates.  Your  inquiry  will 
receive  immediate  atten- 
tion. 
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PLASTICS 

CO. 

Custom 

Injection 
Molders 
of  Parts 
of  Every 
Description 

178  RIVER  DRIVE 

PASSAIC,  N.  J. 


Photo  gr  aphically 

WHAT  ARE  YOUR  PROBLEMS 

Do  you  want  to  buy  or  seil  new  or 
used  photographic  equipment  and 
supplies  ? Whatever  your  problem 
may  be,  we  can  help  you. 

We  will  pay  you  top  prices  for  your 
used  cameras,  projectors,  lenses, 
etc.  Send  complete  description  for 
immediate  cash  offer. 

• • • • 

1F  . . . your  problem  is  to  purchase 
photoirraphic  equipment  and  sup- 
plies, we  can  solve  it 

CA MER A PLACE  has  a large  and 
varied  stock  of  cameras  and  oquip- 
ment  . . . many  of  which  are 
"difftcult  to  get”.  Send  your  inquir- 
ics  today. 

IMMEDIATE  DELIVERIES  ON 
PRIORITIES.  Our  sales  staff  is 
cxpertly  trained  to  handle  priority 
order*.  Let  us  help  you. 


The  Camera  Place 

101  WEST  51  STREET 
NEW  YORK  19.  NEW  YORK 
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housing  and  turntable  were  aluminum  castings;  the  corner 
posts  were  of  plate  aluminum ; and  the  sides  and  top  were 
of  sheet  zinc.  The  redesign,  using  plastics,  was  intended, 
t»i  reduce  the  effect  of  atmospheric  changes,  simplify  as- 
sembling  or  dismantling,  maintain  a low  breakage  fre- 
quency and  reduce  costs.  The  major  problems  were  the 
housing  mold  design,  surface  tolerance  on  the  turntable, , 
and  marking  the  turntable. 

The  housing  design  called  for  two  molds,  one  for  the 
base  plate  only  and  one  for  the  two  halves,  which  are 
identical  only  in  over-all  dimensions.  Inserts  and  guide 
hoies  differ  in  the  top  and  bottom  halves.  By  a series  of 
plugs  and  insert  guides,  it  was  possible  to  mold  a quantity  i 
of  one  section,  then  make  a temporary  mold  change  and 
mold  a quantity  of  the  other  section.  Since  these  sections  J 
ineasure  about  13  by  10  by  8 inches,  a saving  in  mold  cost 
was  effected. 

The  molding  compound  required  for  these  housings  had  . 
to  have  exceptional  dimensional  stability  in  order  to  pro-  l 
vide  a very  rigid  set-up.  a good  flow  and  a good  finish,  j 
A Durez  black  phenolic  material  was  chosen  which,  be- 
sides  meeting  these  requirements,  also  proved  able  to  take 
close  tolerance  work  both  for  assembly  of  the  housing 
and  for  alignment  of  interior  mechanism.  Close  tolerances  i 
are  also  needed  for  the  top  of  the  turntable  to  insure  a 
level  surface  and  perfectly  centered  insert. 

By  intensive  design  and  produetion  study,  a method  of 
accurately  marking  the  turntable  by  the  mold-in  method 
was  devised,  based  on  the  rninute  shrinkage  property  of  the 
Durez  compound,  which  resulted  in  a negligible  number  of 
rejeets.  The  rnolded  markings  are  given  a white  enamel 
wipe-in  and  their  preciseness  determines  the  aceuracy  of  i 
the  tester.  Actual  use  in  the  field  throughout  the  world 
has  proved  their  accuracy  to  be  within  J4"  in  1080*.  equal 
to  three  full  turns  of  the  table. 

No  machining  of  castings  is  required  for  this  type  of 
tester.  Since  tlie  use  of  plastics  eliminates  the  tnetal  side 
plates,  it  also  eliminated  drilling  and  assembly  operations. 

A 35%  saving  in  weight  was  achieved  through  the  use  of 
plastic  instead  of  metal  for  the  housing.  Despite  increased  | 
labor  costs  in  comparison  with  those  at  the  time  of  con- 
struetion  of  the  metal  units.  the  bid  of  the  manufaeturer,  1 
McCaskey  Register  Co.,  was  approximately  15%  lower  I 
than  was  the  cost  of  the  earlicr  niodels.  knd  I 

Smithsonian  Displays  Plastics 

Kccognizing  the  cvcr-increasing  importancc  of  plastics  and 
resins  in  industrial  produetion,  the  Smithsonian  Institution.  j 
Washington,  D.  C.,  has  just  installcd  a plastics  aml  resins  ex-  I 
hibit  prepared  by  Plaskon  Division.  labbey-Owens-Ford  Glass 
Company,  Tolcdo,  Ohio. 

Purpose  of  the  exhibit  is  to  give  visitors  to  the  Smithsonian  1 
a quick,  but  amazingly  complete.  pieture  of  how  urca-formalde*  I 
hy<le  plastics  and  resin  glues  are  compounded  and  used  in  the  1 
manufaeture  of  a wide  variety  of  produets. 

In  the  plastics  section,  thn  process  of  molding  urca  plastics  1 
is  illustratcd  by  six  photos,  lielow  which  the  Ostwald  Chro-  1 

matic  Circle  is  reprodticed  in  rnolded  color  discs.  Actual  | 

Products  made  of  Plaskon  molding  compounds  are  displayed  1 
ineluding  closure»,  buttons,  surgical  windows,  refrigerator  1 
hardware,  fluorescent  fixtures,  stove  panel  s.  kitehen  hardware  I 
and  a large  housing  for  a weighing  sralc. 

In  a horizontal  center  panel  the  chemical  steps  followed  in  aj 
producing  urca-formaldehyde  plastics  and  glue  are  interest-  I 
ingly  portrayed.  At  the  ltasc  of  the  exhibit  is  an  actual  struc-  1 

ttiral  section  of  an  airrraft  wing  made  with  a resin-bonded  1 

plywood  aml  assembled  with  resin  glue.  end  | 
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of  material  processed.  These  savings  increase  as  larger 
pieces  are  molded. 

In  order  to  understand  the  Duramold  process,  it  is  nec- 
essary  to  examine  the  various  basic  materials  which  can 
be  processed.  A combination  of  materials  is  needed : 
Fibrous,  strength-giving  or  reinforcing  material  and  bond- 
ing  and  preserving  materials.  In  addition  to  the  wide 
variety  of  veneers  of  different  strengths  and  densities, 
which  can  be  used  in  an  unlimited  number  of  combinations, 
there  also  are  all  sorts  of  other  fibrous  or  reinforcing 
materials. 

Among  the  natural  fibers  there  are  wood  fibers,  sisal 
fibers,  cotton  and  linen  fibers.  Also,  there  are  such  mate- 
rials as  glass  fibers  and  fine  steel  wire  or  wood.  These 
fibers  can  be  combined  in  their  original  condition  with  the 
bonding  material  or  first  processed  into  such  forms  as 
paper,  cloth,  glass  cloth,  wire  screens,  etc.  Besides  a great 
number  of  different  types  of  resins,  bonding  materials  also 
include  rubber  compounds. 

Duramold  is  a process  for  producing  new  kinds  of 
structural  laminates  employing  reinforcing  fibers  com- 
bined with  a binder  to  give  a variety  of  composite  mate- 
rials. These  offer  new  long  enduring,  structural  proper- 
ties  and  the  latitude  being  fabricated  in  large,  complicated 
shapes.  Each  combination  requires  a specific  manufactur- 
ing  technique  with  proper  process  Controls  at  each  step 
if  a consistent  product  is  to  be  obtained.  end 


the  plastic  construction  has  to  be  able  to  stand  up  under 
the  hurried  and  frequent  handling  by  people  concerned 
more  with  the  earnestness  of  the  task  than  with  the 
physique  of  the  records. 

The  Casualty  Branch,  besides  other  departments  of  the 
government,  the  Arnty,  the  Navy  and  numerous  essential 
industries  rely  on  this  visible  record  system  developed  by 
the  Visible  Index  Corporation.  Known  as  Visirecord,  its 
simple  technique  makes  it  the  “world’s  fastest  visible  rec- 
ord-keeping  system”.  To  achieve  its  function  Visirecord  in- 
corporates  miles  of  extruded  cellulose-acetate-butyrate, 
every  inch  of  which  has  been  held  to  precise  thicknesses. 

Substitute  Becomes  Superior 

When  aluminum  joined  the  long  list  of  critical  materials, 
the  company  searched  for  a material  which  could  be  held 
to  ±.005"  in  precision  manufacture  in  order  to  meet  their 
exacting  demands. 

In  plastics  they  found  not  only  the  dimensional  con- 
stancy  they  required  but  the  advantages  of  color,  trans- 
parency,  ease  of  manufacture,  smoothness  and  noiseless- 
ness  that  have  both  facilitated  production  and  improved 
the  use.  With  the  switch  to  suitable  types  of  plastics — 
extruded  strips  in  transparencies  and  opaques  in  the  com- 
plete  chromatic  scale — improvements  were  noted  in  the 
methods  of  segregating  records,  making  them  easier  to 
find  and  file.  Manufacturing  time  was  reduced,  the  appear- 
ance  enhanced,  noise  of  shuffling  minimized  and  mainte- 
nance  cost  lowered. 

Plastics  have  proven  so  superior  for  the  indexing  sys- 
tem that  in  one  installation  alone  over  forty-five  miles  of 
extruded  strips  were  used  for  end  rails,  transparent  face 


. . . l/Vhif  NOT 
CONSULT  YARDLEY  ? 


Consider  your  posi-war 
problems  now. 


In  Yardley,  you'11  find  an 
organizaiion  ihai  offers  you 
Creative  ability,  iechnical 
knowledge  and  production 
experience  in  the  extrusion 
of  plastic  materials. 


Write  for  our  new  folder. 


Yardley 


Jpicisticå  (Company 


Columbus  15,  Ohio 


138  Parsons  Ave. 


Extruders  of  Saran,  Cellulose  Acetate,  Butyrate, 
Polystyrene,  Styralloy  and  Vinyls.  Also  Injection 
and  Compression  Molding. 
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LOW  COST  LENSES 

for  RESEARCH  LABORATORIES 


THE  EXPERIMENTER'S  KIT 

i 

Set  No.  10-Z  ...  60  LENSES  suiteble  for  conducting  countless 
experimønts  and  building  a graat  variefy  of  optical  items.  Con- 
fains  plano-convex,  doubla  convex,  plano-concave,  double  con* 
cave,  miniscus  and  an  achromatic  lens.  All  fhese  lenses  are 
new  but  some  edqes  are  sllqhtly  chipped,  ofherwise  items  repre- 
sent  over-runs.  surolus  qoods.  etc. 

Diameters  from  5 mm.  to  50  mm. 

Focal  lengths  from  6 mm.  up 

. . . AN  EXCEPTIONAL  BARGAIN  AT  $10.00  POSTPAID 
(50-page  Idea  Book  included  with  order) 

ROOF  PRISMS  (worfh  up  to  $30.00) 

No.  5-AZ  Precficølly  perfect.  Were  mfd.  for  use  in  U.S.  Gov. 
telescopes  but  ground  to  size  a triflc  smaller  than  Gov.  mount. 

Acceptable  for  døviation  and  definition.....* $2.50  Postpoid. 

These  Prisms  are  not  available  in  commercial  quantities  at  this 
low  price  as  it  is  far  below  actual  production  cost.  Limit  6 to 
a customer. 

Immediato  Delivry!  No  Priority  Necossary! 

EDMUND  SALVAGE  COMPANY 

n W.  CLINTON  AVE.,  Dept.  14,  P.  O.  AUDUBON,  N.  J. 


RODS,  TUBES,  WIRE,  AND  VARIOUS 
SHAPES  TO  MEET  YOUR 


REQUIREMENTS 

For  War-Time  and  Civilian  Production 

Anchor  c uttom  rntrudrd  platt  ici  con  be  mod* 
to  suit  your  nttdi  . . , just  send  ut  your 
bluepnnts  ond  w»  will  meet  your  tpecifi- 
cotiont.  W*  work  with  Chryitahlt,  Tonitr, 
Vmylito,  and  lvc>fe**both  flexible  and  rigid. 

ORDERS  BEING  ACCEPTE0  NOW 

ANCHOR  PLASTICS  COMPANY 

71  Grond  Street  New  York  13,  N.  Y. 


strips,  top  and  bottom  wearproof  edges,  index  tabs  and 
signals,  intermediate  dividers  and  color  Identification. 

One  of  the  most  important  features  of  the  filing  system  % 
is  the  pertinent  data  on  a horizontal  margin  which  is 
always  visible  through  the  top  transparent  facing  strip.  *' 
This  information,  i.e.  name,  serial  number,  wounded  in 
action,  killed,  taken  prisoner  ...  or  in  equally  busy  post-  , 
war  installations,  credit  ratings,  frozen  accounts,  parts 
'agg*ng  in  production,  or  hundreds  of  other  vital  facts 
nmst  be  read  distinctly  through  the  facing  protecting  the 
upper  edge. 

Transparency  and  Sturdiness 

Heretofore  various  strips  were  tested  for  this  important  ! 
job  and  in  .020"  thickness.  This  is  the  maximum  space  * 
allowed  for  in  the  metal  pocket  holding  the  strip.  Facing  1 


Tranaparenl  dumbbell  thaped  eztruslon  which  le  «pilt  In 
hall  and  cut  Into  lengths  to  make  tabs  with  beaded  edges 


strips,  cut  from  sheets  51*  by  20',  then  had  to  be  polishcd 
to  a bevel  at  the  top  to  prevent  the  file  clerk  from  cutting 
her  fingcrs. 

Due  to  consistcnt  heavy  operations,  breakage  occurrcd 
on  particularly  activc  files  and  a new  solution  had  to  be 
cngincered. 

Bal  an  ce  Removes  Stress 

Extruded  Plastics,  Incorporated,  Norwalk,  Connecticut, 
had  held  fine  tolerances  in  the  nianufacture  of  the  twenty- 
threc  different  gagcs  of  divider  and  rails.  They  were  put 
to  work  solving  the  problem  of  making  an  unusual  cross 
section  in  a suitable  transparent  reinforced  plastic  that 
had  to  be  completely  free  of  stress. 

First,  an  extrusion  of  W was  tried  with  a bead  on  onc 
edge.  The  finished  extrusion  curled  and  distorted,  showing 
permanent  stress.  The  need  for  a balanced  extrusion  was 
decided  upon  to  eliminate  the  stress. 

After  a long  series  of  careful  experiments,  it  was  found 
that  best  results  were  obtained  from  Tenitc  II  (butyrate) 
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extruded  as  a strip  of  1 J4"  width  of  a “dumbbell”  cross 
section  construction.  When  slit  in  half,  the  extrusion  pro- 
vides  endless  yardage  of  the  desired  y wide  transparent 
facing  strip  with  a smooth  beaded  edge  for  strength  and 
comfort.  The  Tenite  II  supplied  the  necessary  clarity  and 
its  toughness  and  stability  were  already  proven  in  the 
end  rail  extrusions. 

A cross  section  view  of  the  extrusion  resembles  a dumb- 
bell having  a ball  head  forming  the  bead  of  .077"  at  each 
edge,  then  a flat  section  of  .040"  directly  below  the  ball  for 
A"  tapering  sharply  to  .020"  in  the  center  for  *4"  then  back 
to  .040"  for  A"  and  finally  the  ball  of  .077"  at  the  other 
end. 


This  section,  when  split  in  half  lengthwise  provides  the 
ideal  visible  strip,  with  ball  top  providing  a smooth  bev- 
eled  surface  agreeable  to  the  operator’s  hands  and  sturdy 
construction  eliminating  breakage. 

This  reinforced  section  has  met  the  most  rigid  tests 
both  in  manipulation  and  atmospheric  and  temperature  con- 
ditions,  and  maintains  exact  straightness  of  shape  in  the 
tops  of  the  dividers  which  measure  just  over  25".  At 
either  end  of  the  divider  they  fit  into  the  slot  of  the 
butyrate  end  rails  and  a stitch  is  countersunk  securely  into 
the  end  rail. 

The  stitch  is  countersunk  through  sections  of  butyrate 
ranging  from  .040"  in  thickness  to  .130"  with  a specially 
designed  bead  in  the  automatic  stitchers. 

Transparent  plastics  index  tabs  have  been  designed  to 
snap  over  the  bead  and  lay  flat  against  both  sides  of  the 
strip  at  its  .040"  depth.  Here  again  the  new  dumbbell 
construction  has  eliminated  spring  steel  and  manufactur- 
ing  time,  as  the  former  .020"  strip  being  perfectly  flat, 
required  a transparent  plastics  tab  with  a spring  clip  ar- 
rangement affixed  to  both  ends  of  the  tab  to  insure  proper 
fit. 

Visirecord  forms,  cards  or  ledger  sheets  are  punched 
at  the  bottom  with  notches  spaced  %",  .05",  .06"  or  any 
multiple  thereof,  depending  upon  the  requirements  of  the 
record.  These  notches  assure  accuracy  of  alignment  and 
ride  over  correspondingly  spaced  rods  resting  on  corduroy, 
in  which  the  card  forms  stand  in  horizontal  echelon  up 
to  43  cards  per  bank,  depending  on  width  of  form  and 
desired  visibility. 

Each  of  these  card  banks  are  separated  by  means 
of  a divider  made  of  specially  constructed  hard  Masonite 
with  a metal  pocket  on  the  top  which  contains  the  J4" 
transparent  butyrate  face  strip,  yi,"  being  held  in  the 
metal  pocket  and  providing  visibility  at  a glance. 
However,  the  walls  of  these  dividers  must  be  separated 
from  each  other  at  certain  precise  distances  ranging  from 
.140"  to  .580"  providing  spaces  to  contain  the  echelon  of 
cards.  As  the  dividers  may  be  leaned  backward  or  pulled 
forward  at  a fixed  20°  angle  (the  card  banks  following 
this  movement)  and  unless  the  echeloned  card  bank 
rides  freely  between  the  dividers,  cards  are  liable  to  move 
upward  and  out  of  alignment.  To  combat  this  condition, 
the  dividers  are  provided  with  extruded  end  rails  in  sizes 
starting  at  .140"  and  graduating  .020"  up  to  .580".  In 
some  applications  one  or  more  cardboard  intermediate 
dividers  may  be  used  between  one  or  more  banks  of 
echeloned  cards,  between  the  primary  Masonite  dividers. 
These  conditions  are  dependent  on  card  width,  card  stock 
thickness,  desired  visibility  and  component  build-up  in 
echelon  overlap.  end 


The  METAPLAST  process  makes 
possible  the  electro-deposition  of  a 
smooth,  non-porous  adhesive,  metal 
coating  on  any  shaped  non-conduc- 
tive  material  retaining  the  most  mi- 
nute  detail  of  the  underlying  surface. 

GAIN  THESE  ADVANTAGES 

• • • When  you  METAPLATE  your 
plastic  parts  you  are  able  to  get  high 
electrical  conductivity  making  a con- 
ductor  and  non-conductor  in  one  piece. 

• • • Localized  overheating  is  pre- 
vented  since  the  excessive  heat  is  dis- 
tributed  over  the  whole  part  through 
radiation. 

• • • All  the  beauty  and  lustre  of 
metals  as  well  as  a highly  reflective 
surface  can  be  applied  to  plastic 
pieces. 

• • • By  METAPLATING  you  can 
make  plastic  parts  impervious  to 
moisture,  oil  and  solvent  absorption. 

• • • Warping  and  dimensional 
changes  are  prevented  when  you 
METAPLATE  plastic  surfaces. 


Present  day  war  wo rk  or 
post  war  applications  are  of 
equal  interest  to  us. 


Drop  us  a note,  we'll  have  a Guild 
member  call  on  you  — or  write  for 
booklet  “METAPLAST  process  and  Li- 
censee  Plan” 


METAPLAST  Process  Patented 
U.  S.  and  Foreign  Patents 


COMPANY 

205  West  19  Street 
New  York  11,  N.  Y. 
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Reliable  REINHOLD  Books 

Essential  to  an  Understanding 
of  Plastics 

• 

The  CHEMISTRY  of  SYNTHETIC 
RESINS 

By  Carlelon  Bilis 

An  Encyclopedic  Text  on  Resins 
The  minor  as  wcll  as  the  major  developments  in  the  field 
of  synthctic  resins  are  discussed  in  this  publication  of 
sev  en  ty  full  chapters,  which  provide  a complete  text  of  this 
huge  industry.  Nearly  15,000  individual  patent  referenccs, 
and  citations  to  less  comraon  journals  or  periodicals  in  for- 
cign  languagcs,  are  accompanied  by  references  to  abstracts 
in  chemical  publications  in  English.  Index  alone  contains 
206  Pages,  cxdusive  of  TRADE  NAMES  List  of  about 
1,050  items. 

1,626  Pages  Profuselj  llluslrased  $20.00 

POLYMERIZATION 

And  Its  Applications  in  the  Fields  of  Rubber, 
Synthetic  Resins,  and  Petroleum 
By  Robert  E.  Burk,  Howard  E.  Thompson, 

Archie  J.  Weith  and  Ira  Williams 

A comprchensive  and  authoritative  treatment  of  a subject 
of  increasing  importancc.  Partial  list  of  chapter  hcadings 
includes:  The  Rclation  between  Molccular  Structure  and 
the  Rate  of  Polymerization;  Catalysis  and  Polymerization 
in  the  Rubber  Industry;  in  the  Petroleum  Industry.  All  the 
latest  findings  on  Polymerization  are  presented  in  a thor- 
oughly  professional  manner. 

312  Pages  A.  C.  S.  Monograph  No.  7}  6 Figtires  $7.50 

The  CHEMISTRY  and  TECHNOLOGY 
of  RUBBER 

By  Carroll  C.  Davis,  Boston  Woven  Hose  8i  Rubber  Co., 
and  John  T.  Blake,  Simplex  Wire  8i  Cable  Co. 

This  is  without  qucstion  the  outstanding  tcchnical  trcatise 
on  rubbcr.  Includes  exhaustive  information  on  raw  rubber 
(latex  and  shcets) ; also  discusses  theories  of  vulcanization, 
oxidation,  and  protection  against  attack  by  oils,  fats,  sun- 
light,  and  ozone.  Contains  a chapter  on  Synthetic  Rubbers 
by  Dr.  Thomas  Midgley,  inventor  of  ethyl  gasolinc. 

,41  Pages  A.  C.  S.  Monograph  No.  74  IllnsIraSed $15.00 

CASEIN  and  ITS  INDUSTRIAL 
APPLICATIONS 

Second  Edition 

By  Edwin  Sutermeister  and  Frederick  L.  Browne 

Dcscribes  the  isolation  of  Casein,  its  organic  and  physical 
chcmistry;  its  manufacture  and  storagc;  the  use  of  casein 
in  glucs,  plastics,  papcr,  and  paints;  in  leather  indus- 
tries; in  food  and  mcdical  products.  Has  many  illustrations, 
referenccs  and  citations.  Includes  all  available  information. 
4)4  Pages  A.  C.  S.  Monograph  No.  30  $6.50 

PLASTICS  and  MOLDED  ELECTRICAL 
INSULATION 

By  Emile  Hemming 

An  cxtrcmcly  valuable  work  on  Plastics  for  the  technical 
man  or  the  general  reader.  Chapter  hcadings  in  part  in- 
dudc:  Ceramic  Products.  Calcareous  Cements,  Glass,  Casein 
Products,  Plastics  in  Road  Construction,  etc.  There  is  a 
complete  treatment  of  Cold  Molded  Insulation  and  cx- 
tensive  data  on  patents. 

313  Pages  13  Plates  $«.00 
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□ One -Coat  Protective  Dipping 

( Continued  from  poge  50) 

sotne  work  has  been  done  on  coating  the  porcelain  sur- 
faces  of  spark  plugs. 

Parts  which  are  of  plain  construction  are  most  suitable 
for  this  type  of  coating.  A minimum  of  shut  in  air,  the 
Principal  source  of  corrosion  danger,  is  the  objeetive.  In 
this  connection,  the  coating  will  bridge  a hoie  up  to  A inch 
in  diameter,  or  an  opening  up  to  J4”  such  as  on  spark 
plugs. 

Economy  and  Speed 

General  Motors  has  been  using  the  new  wrapping  meth- 
od  for  about  a year,  now  speeified  by  the  Army  for  all 
autoniotive  parts  packaging.  The  material  is  designated 
by  specifications  A-X-S-1167  and  is  known  officially  as 
stripping  ethyl  cellulose  protective  compound. 

General  Motors’  experience  with  packaging  has  dis- 
closed  the  fact  that  it  eliminates  the  need  for  coating  a 
part  with  a corrosion  preventive  before  wrapping,  because 
the  dip  wrap  contains  40%  to  50%  mineral  oil  and  wax. 
Hence,  since  there  is  no  corrosion  preventive  used  on  the 
part,  the  part  does  not  have  to  be  stripped  down  when  it 
is  to  be  used,  and  so  it  can  be  unwrapped  and  immediately 
placed  in  service  in  the  field.  It  does  not  adhere  to 
steel  and  it  meets  a rigid  test  for  ready  stripping. 

Among  its  other  advantages,  many  of  tliem  of  import- 
ance  in  peacetime  uses  are: 

1 — It  reduced  ntanhours  of  packaging  time  from  60% 
to  90%  depending  on  whether  the  conveyor  system  is  used. 
As  an  example,  in  one  plant  using  the  metliod.  one  em- 
ployee  is  performing  the  wrapping  formerly  done  by  forty. 
The  over-all  time  for  treating  a piece  or  group  of  pieces  is 
from  10  to  15  seconds,  ineluding  the  time  required  for 
dry  ing. 

2 — It  frees  for  other  war  uses  such  critical  materials 
required  in  the  old  hand-wrapped  tncthod  as  corrosion 
preventive,  wax  impregnated  paper  or  cord  and  micro- 
crystalline  wax  for  the  over-dip  to  gi  ve  a hermetic  seal. 

3 — It  withstands  cyclc  tests  of  alternate  heat,  cold  and 
straight  water  immersion  and  straight  humidity  tests  for 
3000  hours  as  compared  to  1000  to  1500  hours  with  the 
old  method. 

4 — It  provides  complete  protection  of  a temperature 
range  of  from  — 40'  to  +300"  F compared  to  — 10’  to 
+140’F  with  the  former  method. 

5 — It  permits  parts  to  be  packed  at  the  plant  with  the 
grease  that  will  be  used  in  service  since  it  traps  the 
greasc  in  the  pack  where  it  is  ready  for  instant  use  when 
the  part  is  stripped  for  assembly. 

Broad  Merchandising  Possibilities 

An  interesting  experimental  ‘‘carton”  pack  of  sevcral 
like  parts,  such  as  bolts.  has  been  made.  This  allows 
about  a dozen  to  be  packcd  in  a slab-likc  carton  which 
facilitates  handling;  each  one  may  be  broken  off  separately, 
or  cut  off,  keeping  the  remainder  of  the  pack  intact  and 
fully  protected. 

Important  wartime  uses  now  being  considered  are  in 
the  protection  of  machine  tools  and  surgieal  instruments. 
The  transparent  types  of  coatings  allow  the  important 
indications  on  the  tools  and  instruments  to  be  read  easily 
without  removing  the  coating.  At  the  same  time,  the 
coating  gives  the  essential  protection  during  transit  and 
storagc.  In  the  case  of  surgieal  instruments  sent  to 
tropical,  or  arctic,  locations, — the  significance  of  the 
wide  temperature  range  which  the  plastic  withstands  is 
obvious. 

Transparency  has  not  been  a part  of  specifications  for 
Ordnance  requiremcnts  up  to  now.  Although  part  numbers 
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[ or  instructions  may  be  clearly  read  through,  this  is  not 
t important  because  separate  Ordnance  numbers  are  given 
! to  each  part,  differing  from  the  stamped  manufacturers’ 
part  number,  and  external  labeling  or  tagging  for  identi- 
fication  is  required.  The  present  translucent  formula  is 
therefore  satisfactory  for  this  use.  The  U.  S.  Army 
j Air  Forces,  however,  have  been  interested  in  the  use  of 
| a similar  coating  which  is  transparent. 

A suitable  formula  for  transparency  has  not  yet  been 
l worked  out  that  will  meet  the  existing  tests.  The  major 
; difficulty  has  been  the  test  of  48  hours  at  375°,  but  it  is 
; believed  this  test  need  not  be  met  for  ordinary  uses, 

1 certainly  not  in  normal  post-war  operation.  Thø  principal 
reason  for  the  test  is  to  approximate  the  conditions  that 
I would  result  if  heat  were  left  on  under  a pot  over  a 
j weekend  when  the  coating  plant  was  shut  down.  How- 
ever, as  the  best  practice  calls  for  replacing  the  coating 
i gel  every  three  to  four  hours,  this  should  not  occur  in 
j actual  practice. 

With  the  chance  for  some  leeway  on  specifications 
i in  peacetime,  and  the  availability  of  critical  materials  now 
i restricted  so  that  they  cannot  be  used  for  this  transparent 
j coating,  those  concerned  with  the  development  are  con- 
fident  that  transparent  coatings  meeting  every  desirable 
! test  will  speedily  be  available. 

This  will  ntean  rnuch  in  post-war  merchandising  of 
many  products.  By  the  addition  of  a dye,  the  transparent 
coating  may  be  made  in  green,  yellow,  red,  or  other 
shades  to  enhance  eye-appeal  and  increase  sales. 

Already,  some  experimental  work  has  been  done  on 
such  objects  as  chisels  and  hardware  for  a large  depart- 
ment  store  chain,  pointing  clearly  toward  an  important 
postwar  field  for  this  coating.  Salvage  of  the  removed 
plastic  coating  offers  an  interesting  possibility  of  economy 
in  inter-plant  shipments.  end 
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Represents  a half  cen- 
tury  of  fine  craftsmanship 
and  excellence  in  engraving. 
We  invite  manufacturers 
with  post-war  ideas  to  pre- 
sent their  plastic  Engraving 
Plans  to  us.  And  when  the 
day  of  Victory  comes  we 
shall  be  prepared. 


BECKER  BROS.  ENGRAVING  CO. 

103  LAFAY  ETTE  STREET 
NEW  YORK  13,  NEW  YORK 


YOU  GET  LASTING  RELIEF 

from  your 


PLASTIC  FINISHING  PROBLEMS 


when  you  use  our  NEW 

Plastic  fyiMÅAititUf  Se/uUce. 

This  new  service  by  Plastic  Finishing  Cor- 
poration is  helping  other  plastic  molders  and 
plastic  consumers  out  of  many  a hot  spot  in 
production,  assembly  and  other  operations 
involving  finished  plastic  products.  Our  skill 
is  of  the  highest,  our  equipment,  the  most 
modern,  and  our  long  and  successful  experi- 
ence,  your  guarantee  of  quality  work  and 
delivery  on  time  of  accurately,  beautifully 
finished  plastic  products,  all  done  on  a quan- 
tity  production  basis. 


I 1 

This  service  includes: 

Machining 

Drilling 

Tapping 

Reaming 

Sawing 

Lathe  Operations 

Spraying 

Color  Filling 

Buffing 

Polishing 

Sanding 

Silk  Screening 

Creative  Designing 

Assembling 

I I 

Our  modern  facilities  are  avail- 
able for  finishing  service  appli- 
cable  to  plastics,  wood,  leather, 
metals,  etc.  Send  us  your  prob- 
lem or  write  for  quotations  today. 


Pla&tic  fytiuAtU+uj,  GoXfL, 

Telephone:  Kildarelll2 
4034  N.  Kolmar  Ave.  Chicago  41,  III. 
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in  molding  and  finishing 
with  Steel-Grip 
Finger  Guards 

# Um  Sfeel-Grip  Finger  Guards 
in  crucial  plast  i c»- mold  ing  and 
finishing  operations,  as  wall  as  in 
sorting,  inspechon,  handling  and 
assambling.  Steel-Grtp  Finger 
Guards  protact  fingars  and  thumbs 
from  sharp  adgas  and  rough  sur* 
facas  that  rasult  in  cuts,  abrasions, 
blister#,  thosa  minor  but  annoying 
injurias  that  slow  up  work  and 
dalay  production.  Made  of  durabla 
laathar  with  alastic  wab  back  for 
cool,  comfortabla,  snug  fit.  Easy 
to  put  on  or  taka  off.  Ona  sixa  fits 
any  fingar  or  thumb,  aithar  man 
or  woman.  Worn  on  fron»,  sida  or 
back  of  fingars.  Sand  now  for 
spacial  trial  ordar  of  50  (fc  8 Hé 
aach,  less  10%.  Catalog  of  othar 
Steel-Grtp  Safety  Clothing  frea  on 
request 
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In  Canada:  Safaty  Supply  Co.,  Toronto 
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LUCIPLEX 


TRADE  MARK 


. . . The  remarkable  new  method  that  is  ideal  for 
coloring  PLEXIGLAS.  LUCITE  and  CELLULOSE 
ACETATES— either  molded  or  fabricated. 
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Sh a tter-Resistant  Gages 

( Continned  from  page  34) 

My  company  has  beconie  one  of  the  most  important 
sources  for  these  strategie  instruments.  We  have  con- 
stituted  research  into  the  uses  and  handling  of  plastics, 
therebv  developing  and  broadening  the  whole  field  of 
fabricated  acetates  and  acrylics  as  applied  to  the  manu- 
faeture  of  pressure  gages. 

Under  Many  Conditions 

These  instruments  are  used  in  a great  variety  of  ap- 
plications  around  air  fields  and  in  airplane  engine  factories 
where  pressures  or  air  flovv  must  be  measured  with  finer 
accuracy  than  can  be  obtained  with  spring  gages.  They 
are  in  constant  use  for  checking  air  pressure  and  air 
flow  in  air-conditioning  and  ventilating  systems,  gas 
fuel  lines,  dust  collecting  systems,  and  pressure  in  wind 
boxes  of  stoker  fired  furnaces,  draft  over  fire  and  up 
the  stack  in  all  heating  and  power  plants.  They  are  used 
extensively  in  laboratories  and  in  a great  variety  of 
manufaeturing  establishments. 

Most  of  the  Dwyer  manometers  are  made  of  extruded 
Tenite  II  (cellulose-acetate-butyrate)  tubing  curved  into  a 
U-shape  with  each  end  bonded  into  a I.ucite  acrylic  block 
drilled  hollow  as  a reservoir  to  trap  overflow  of  reading 
fluid  in  case  of  excess  pressure  or  careless  handling. 
The  extruded  butyrate’s  dimensional  stability  and  response  i 
to  pressure  made  it  particularly  suitable  for  the  tube  gage. 
Another  type  of  manometer  is  cut  from  a solid  block  of 
I.ucite.  The  path  of  the  reading  fluid  is  drilled  into 
the  easily  machined  acrylic  and  then  reamed  to  micromatic  i 
smoothness.  Large  diameter  wells  are  then  drilled  in 
the  same  manner  for  the  safety  traps. 

Typer  of  Fabxication 

The  traps,  in  both  the  solid  acrylic  instruments  and 
on  the  tubing  models,  are  the  same.  A well  is  drilled 
into  an  acrylic  block.  It  is  threaded  at  the  top  for  the 
stopper  and  a small  diameter  hoie  at  the  bottom  leads  1 
to  the  tubing  of  the  gage.  Disproving  the  old  saw,  a 
small  square  block  fits  into  the  round  well  and  sits  atop 
the  lower  opening.  Being  of  acrylic,  this  block  is  easily 
fashioned  so  that  it  is  concave  on  the  bottom  to  allow 
atmospheric  pressure  into  the  tube  and  convex  on  the 
top  so  that  a valve  made  of  curved  neoprene  rests  lightly 
on  the  block.  A steel  pin — the  only  metal  in  the  entire 
gage  in  some  models— rides  in  a hoie  drilled  through  the  j 
cube  and  seats  the  valve. 

The  stoppers  are  of  gleaming  red  acrylic.  They  screw  1 
easily  into  the  wells  of  the  same  material  and  have  ] 
tapered  openings  to  admit  the  pressure  to  be  measured.  j 
If  the  fluid  in  the  gage  is  forcefully  blown  or  tipped  1 
against  these  openings  the  neoprene  valve  bars  the  way  I 
and  the  liquid  is  trapped  in  the  well. 

On  some  models  of  manometers  a little  float  was  needed  ! 
in  the  trap.  These  were  made  of  wood.  The  dye  in  I 
the  oil  that  was  used  for  reading  soaked  into  the  wood  1 
and  causcd  discoioration.  Now  the  floats  are  of  acrylic  | 
bonded  to  a pin  made  of  thin  butyrate  tubing. 

The  instrument  can  be  connected  to  any  assenibly  with  j 
tapered  tubes  of  butyrate.  Light  pressure  will  squeeze  1 
the  tube  with  about  a 3°  taper  on  its  outside  diameter  1 
into  the  stopper  that  has  a corresponding  taper.  A | 
number  of  these  convenicnt  connections  were  tested  to  || 
75  lb.  pressure  without  any  evidence  of  a leak  and  it  is  J 
certain  that  even  greater  pressures  can  be  safely  trans-  | 
mitted  through  the  coupling.  Formerly — for  twenty  years  I 
— metal  connections  were  used  and  must  still  be  used  with  j 
glass  tubing.  These  metal  fittings  ncccssitate  screw 
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iastening  and  unfastening  with  its  time  loss  and  danger 
of  thread  injury.  The  simplicity  with  which  the  plastics 
parts  can  be  joined  måkes  it  possible  to  vent  the  gage 
to  atmosphere  for  zero  setting  and  also  provides  for  the 
occasional  addition  of  fluid  much  more  easily  than  where 
three-way  petcocks  are  used.  Furthermore,  the  plastics 
connections  are  much  less  liable  to  leak. 

Where  a screw  connection  is  needed,  a small  piece 
of  black  Saran  vinylidene  chloride  is  wedged  into  the 
red  Lucite  stopper  and  the  assembly  is  screwed  onto  the 
threaded  Saran  coupling.  Where  static  tips  are  required, 
two  five  foot  lengths  of  butyrate  tubing  connect  the 
stoppers  with  the  tips  which  are  made  of  solid  butyrate 
rod  stock  turned  down  on  a lathe  to  a fine  point. 

Advantages  Gained 

Altogether  the  flexible  plastic  tubing  assemblies  are 
perhaps  the  most  indestructible  pressure  measuring  in- 
struments on  the  market.  Their  light  weight  and  safety 
features  make  them  especially  suitable  for  portable  use 
by  test  engineers  in  places  where  shatterable  gages  would 
be  dangerous. 

These  assemblies  may  be  mounted  on  plastics  backs  with 
the  tubes  nested  in  grooves.  So  far  wood  has  been  used 
because  the  individual  jobs  have  not  been  classified  into 
the  quantities  necessary  to  make  special  molds.  Also,  the 
calibrations  may  be  mold  imprinted  on  the  plastics  which 
would  lend  themselves  to  the  purpose.  Now  the  scales 
are  individually  printed  on  wood  after  direct  calibration 
to  compensate  for  any  possible  variation  in  diameter  of 
the  tubing. 

The  scales  graduated  for  the  use  with  oil,  water  or 
mercury  fluids  can  be  adjusted  and  set  with  a screw  clamp. 
The  effects  of  elongation  of  the  tube  or  evaporation  of 
the  fluid  can  be  compensated  by  sliding  the  scale  to  a 
zero  setting. 

On  some  inclined  gages  a novel  use  of  plastics  provides 
for  adjusting  the  oil  column  to  zero.  The  reading  tube 
is  extended  through  a U-bend  to  a deep  well  which  is 
raised  and  lowered  by  a micrometer  screw.  This  screw 
adjustment  permits  the  addition  of  a large  amount  of 
od  at  a time,  and  moving  the  well  itself  gives  very  sensitive 
and  quick  zero  setting  without  scale  sliding. 

The  superiority  of  the  plastics  materials  is  evident  in 
the  manufacturing  processes.  The  tubes  are  bent  to 
any  necessary  shapes  by  a process  I developed  which 
preserves  the  inside  diameter  without  any  measurable 
distortion. 

The  ease  with  which  acrylics  can  be  drilled  is  well 
known.  There  is  further  simplicity  of  fabrication  in  the 
bonding  of  butyrate  to  the  acrylic  with  the  brushing  on 
of  a solvent  which  welds  the  two  materials  into  an 
integrated  assembly — 100%  leakproof  and  close  to  that 
percentage  breakproof. 

Conclusions 

In  economy  of  manufacture,  in  practical  use,  in  safety 
of  operation,  in  freedom  from  damage  and  in  performance, 
pressure  gages  made  of  plastics  have  proven  undeniably 
superior  to  those  made  of  brittle  shatterable  substances. 

The  success  of  the  plastic  tubing  in  this  important  use 
presåges  its  incorporation  into  many  instruments  where 
| glass  was  formerly  employed.  In  this  application  fluids  of 
one  sort  or  another  are  carried  byi  the  plastic  tubing.  In 
post-war  applications  gas  may  be  confined  in  a plastic 
developed  for  the  purpise.  Neon  tubes  of  such  a material 
would  have  many  of  the  advantages  I have  found  in  its 
favor  for  use  in  pressure  gages. 

There  is  no  doubt  that  as  we  become  more  efficient  in 
the  manufacture  of  the  new  materials  that  are  now  being 
developed  by  the  chemists,  we  may  make  more  and  more 
of  our  instruments  completely  of  new  synthetics.  end 
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is  used  by  thousands  of 
technologists  today  as  the 
standard  reference  on  the 
chemical  constitution  and  in- 
dustrial  Processing  of  plas- 
tics and  similar  materials. 


A cotnp.le.te.  'iefefiettce 

on  both  the  theory  and  the 
industrial  applications  of  col- 
loidal  chemistry,  it  provides  the  lat- 
est  data  on  all  such  materials  as  plastics,  syn- 
thetic  rubber,  adhesives,  cellulose  derivatives, 
synthetic  fibres,  paints,  adsorbents,  etc.  The  find- 
ings of  all  important  research  in  this  field  are 
explained,  and  processing  techniques  described. 
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tuf.  autlto-cutied.  - this  book  has  been 
widely  praised  both  here  and  abroad.  Plastics 
(London)  calls  it  "extremely  valuable. . .gives 
plastic  chemists  and  technologists  a powerful 
weapon  for  the  better  understand  ing  of  the  ma- 
terials they  produce.” 

rW'Uitet * tuf.  eccpe/lti-  vihh  wide  research  and 
industrial  experience.  W.  K.  Lewis  is  Professor 
of  Chemical  Engineering  at  Massachusetts  Insti- 
tute of  Technology.  Lombard  Squires  is  Chemical 
Engineer  of  E.  L.  DuPont  de  Nemours  Co. 
Geoffrey  Broughton  is  Chemical  Engineer  of 
Eastman  Kodak  Co. 

This  book  will  be  a daily  help  to  you  in  many 
ways:  developing  new  materials  and  industrial 
techniques,  training  new  workers  in  basic  theory 
and  processes,  discovering  possible  improve- 
ments  in  manufacturing  methods  and  products. 

Cel  your  copy  today.  The  demand  for  this  book  is  so  gr  eat  that 
we  hare  difficulty  keeping  it  in  stock.  The  coupon  below  is  a 
quick  and  easy  uiay  of  procuring  your  copy  promptly. 


The  Macmillan  Company,  60  Fifth  Avenue,  New  York  II,  N.  Y. 

Please  fill  my  order  for copies  of  LEWIS, 

SQUIRES  & BROUGHTON:  Industrial  Chemistry  of 
Colloidal  & Amorphous  Materials.  ($6.00) 

□ Payment  enclosed.  □ Please  bill  me. 


Signed 

Address 
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(Give  postal  zone  number  if  you  have  one) 
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An  Economical  Way  to  Booit  Prodwction! 

Y(>*  tarr  at  leail  f 0%  in  molding  lime  by  fint  prc-heating 
your  plastic  pre-forms,  moldi,  theets  or  powderi  in  a 
Dcipaich  forced  draft  oven.  Smooth,  uniform  heat  pene- 
tratei  material  and  eliminatei  time-wastinft  dclay  in  press 
opcration.  An  easy,  lou  -coil  short-cut  which  saves  time 
and  greatly  improves  quality  of  your  production. 

GIVES  THESE  ADDED  BENEFITS 

Imgravvi  n*w  of  plottiCi  Olvot  Bottor  Flnlth  os  cwro  Is  fostor 
ond  ttiffof  moUrloli  moy  bo  wsod.  Inoroosos  Stronfth  cbondcoNy, 
ststlrKoly,  modtonkoByi  Cuts  «o|o«ts,  loworing  «hrinkog*  and 
rodvsing  strossosi  olso  avoids  strealiing. 

WBITI  FOR  DITAIIS  TODAY) 


Designer  Looks  at  Plastics 

( Continucd  from  page  31) 

for  this  use.  The  plastic  we  used  gave  us  everything  we  \ 
wanted  in  color,  quality  and  selection  of  colors.  Four 
shades  were  chosen  for  the  color  range — brilliant  red,  vel-  \ 
low  and  green  and  black  with  white.  But  this  material 
could  not  have  been  decided  upon  without  its  additional 
property  of  acid  resistance  and  the  fact  that  it  would  not 
dissolve  or  bleed. 

With  the  Ducky  Blanket  Clips,  too,  we  wanted  color, 
soft  baby  colors  this  time,  and  it  was  necessary  to  avoid 
all  sharp  edges  to  prevent  the  clips  from  tearing  delicate 
baby  blankets.  The  retail  price  possibility  was  limited. 
With  the  plastic  we  met  the  requirements  of  attractiveness 
and  practicality  and  were  able  to  effect  the  economical 
production  of  a rather  complicated  shape  without  involved 
finishing  processes.  Cellulose  acetate  was  selected  for  the 
molding  material. 

Often  our  problems  are  the  redesign  of  equipment  and 
plastics  have  solved  them  for  us  from  the  standpoint  of 
appearance,  easier  operation  and  simpler  manufacture. 
Almost  everyone  remembers  the  old  fashioned  green  glass 
dental  spotlight  which  in  use  was  always  too  hot  to  handle, 
broke  readily  and  had  many  parts  of  various  materials. 
Besides  wanting  in  appearance  and  efficiency  it  was  costly 
to  make  and  to  assemble. 

First  Redesign 

Our  first  redesign  of  this  lamp  for  Burton  Manufactur- 
ing  Company  included  ventilation  slots  molded  into  the 
phenol-formaldehyde  housing  to  overheating  and  breakage. 
The  lamp  then  looked  and  operated  in  step  with  dental 
progress.  We  later  took  further  steps  with  the  redesign  f 
of  the  lamp  in  diffusion  and  focus  so  that  the  patient  could 
look  into  the  light  comfortably.  We  combined  this  light  on  !j 
one  stand  with  two  othcr  lamps  needed  in  the  dental  office  1 
with  the  further  and  more  efficient  use  of  plastics  in  all  II 
three  and  for  parts  of  the  stand. 

The  biggest  hazard  to  the  future  of  plastic  products  is 
the  fact  that  everybody  is  interested  in  plastics  and  very  I 
few  people  know  enough  about  their  properties.  It’s  time  1 
more  people  learn  about  them,  or  consult  those  who  know.  I 
The  total  production  of  synthetic  resins  rose  from  about  1 

50.000. 000  Ibs  in  1933  to  a figure  bctween  750,000,000  and  j 

800.000. 000  lbs  last  year,  with  an  increase  by  50%  in  just  1 
two  years,  between  1940  and  1942.  Material  in  quantitv  I 
like  this  and  the  equipment  it  requires  in  manufacturing  I 
and  fabricating  must  be  used  after  victory.  It  must  be  used  1 
for  the  best  purpose  of  peace,  to  keep  factories  htimming.  1 
to  keep  namcs  on  payrolls  and  for  the  products  an  eager  f 
public  expects  on  the  first  possible  day  after  the  shooting  I 
stops. 

Plastics  Must  Be  Applied  with  Knowledge 

It  is  not  only  the  use  of  plastics  which  must  be  furthered  | 
but  the  correct  uses  of  the  right  materials.  Plastics  are  not  | 
new  but  the  public  realization  of  them  is.  even  the  manu-  1 
facturer’s  recognition  in  general  is  rccent.  New  plastic 
users,  or  old  users  of  plastics  who  want  them  for  new 
purposes  must  start  with  the  prcmise  that  the  successful 
use  of  plastics  for  any  purpose  is  arrived  at  through  the 
study  of  each  individual  plastic  and  its  use  for  the  par- 
ticular  problem.  There  are  many  kinds  of  plastics  and 
the  one  to  use  must  be  indicated  by  an  expcrt  who  knows 
their  properties,  their  application  and  your  problem. 

Plastics  have  failed  on  many  jobs,  but  it  was  often  for  I 
reasons  othcr  than  that  thcv  should  not  have  been  used.  I 
Sometimes  the  walls  of  the  preduct  were  too  thin,  corners  I 
were  cut  too  dose  in  manufacture,  sometimes  designs  were  • 
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wrong  for  them ; any  other  material  would  have  failed 
under  the  same  conditions.  In  very  many  instances  today 
plastics  are  ordered  by  experimenters,  those  who  know 
very  little  about  plastics  and  simply  try  out  one  and  another 
until  one  will  just  make  the  requirements  of  the  job.  It 
isn't  the  best  plastic  geared  for  the  greatest  efficiency  and 
smoothest,  most  economical  operation  in  the  given  condi- 
tion.  It  is  just  the  first  one  that  would  do. 

The  plastic  engineer  who  follows  the  rapid  development 
of  plastics  every  day  should  be  depended  upon  to  recom- 
niend  the  right  plastic  for  the  job.  He  has  new  ones  to 
suggest  right  now  through  the  recent  advancement  of 
nylon  into  the  realm  of  greater  powers  of  heat  resistance, 
of  ethyl  cellulose  to  withstand  lower  temperatures,  of 
saran  for  new  acid  resistance — and  these  and  others  for 
perhaps  a dozen  more  reasons. 

Molding  technique  presupposes  a mold  designed  for  the 
particular  problems  of  plastics  and  for  the  greatest  manu- 
facturing  efficiency.  New  machines  are  being  designed 
todav  to  increase  the  possible  size  of  the  product.  Elec- 
tronic heating  developments  promise  four  improvements : 
1 the  increased  size  of  the  form  to  be  molded,  2 the  pos- 
sibilities  of  molding  thick  and  thin  sections,  3 molding  in 
intricate  inserts,  4 reductions  in  cost  and  operating  time. 
New  low  and  no-pressure  molding  reduces  mold  costs,  per- 
mits  the  molding  of  large  strong  pieces  and  again  reduces 
manufacturing  costs.  The  prices  on  all  plastic  materials  are 
constantly  being  lowered  and  wartime  stepped-up  plant 
facilities  and  chemical  production  will  permit  even  further 
reduction.  The  recommendation  of  a plastic  material 
should  be  made  from  the  background  of  a wide  knowledge 
of  the  picture  as  a whole. 

Plastics  stand  on  their  own  feet  in  consumer  appeal 
alone.  In  a recent  survev  we  asked  houseware  buvers 
what  they  believed  their  retail  customers’  opinions  of 
plastics  to  be,  and  these  buyers  without  exception  told  us 
that  their  customers  are  eager  for  plastic  products,  that 
they  did  not  consider  plastics  a substitute  nor  had  any 
disappointment  in  earlv  plastic  housewares  diminished 
the  demand  for  more. 

The  demand  for  new  products  will  reach  an  all-time 
high  by  the  day  of  victory.  This  time  manufacturers  are 
working  alone,  without  the  constant  spur  of  seeing  com- 
petitors’  advance  in  new  products.  Competition  is  silent. 
invisible  but  active,  and  the  manufacturer  who  plans  aliead 
to  produce  the  new  products  long  awaited  by  the  public 
will  earn  his  share  of  its  favor  and  pocketbook.  He  will 
have  a position  of  leadership  he  mav  be  able  to  hold  for 
vears  while  those  who  did  not  work  well  alone  are 
catching  up. 

Plastics  have  advanced  more  in  the  few  war  vears  than 
would  have  been  possible  in  decades  of  peace.  They  are 
ready  to  serve  as  a powerful  factor  in  the  postwar  con- 
version  of  industry.  end 



Post -War  World  in  Transparent  Packages 

Much  of  the  post-war  world  is  going  to  be  delivered  in 
transparent  packages,  engineered  for  protection  as  well  as 
eye-appeal,  if  exhibits  at  the  annual  Packaging  Exposition  in 
Chicago  can  be  taken  as  accurate  forecasts. 

The  Du  Pont  Cellophane  Division’s  collection  of  post-war 
packages  was  designed  with  attention  to  major  aspects  of  mer- 
chandising.  War-time  growth  of  self-service  stores  is  expected 
to  continue,  and  articles  wrapped  in  cellophane  can  be  easily 
displayed  and  handled  without  soiling  or  damage. 

Transparent  packages  are  an  important  factor  in  “impulse 
buying.”  Studies  by  the  Du  Pont  Cellophane  Division  have 
revealed  that  in  grocery  stores  75  per  cent  of  the  women 
bought  one  or  more  items  that  they  had  not  planned  to  buy 
before  they  came  into  the  store  and  29  per  cent  of  the  total 
volume  of  purchases  was  bought  on  impulse. 
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Vital  War  Production 


NO.  26 — Now  in  its  second  edition — 
fourth  printing  — ■ INDUSTRIAL 
PLASTICS  is  the  “bible”  of  the  industry. 

Completely  up-to-date  it  treats  wartime 
developments  ineluding  the  use  of  plas- 
tics for  planes,  and  the  sheet  metal  fabri- 
cation  of  their  parts,  bomb  fins,  bullet- 
proof  composite  plates,  submarine  bat- 
tery  holders,  machine  gun  carriers,  gun 
stocks,  shells,  etc.  These  subjeets  are  in 
addition  to  the  comprehensive  and  care- 
ful  treatment  of  basic  materials;  im- 
portant formulas;  molding  practices; 
fabrication  of  plastics;  their  physical 
properties;  plastics  and  metals;  equip- 
ment  and  plant  requirements;  industrial  applications ; de- 
signing for  plastics;  color;  foreign  practices;  domestic 
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MODERN  PLYWOOD  METAL  FORMING  BY 

FLEXIBI.E  TOOI.S 


by  Thomas  D.  Perry 
No.  31 — Up-to-date,  compre- 
hensive treatise  on  the  manu- 
faeture  and  use  of  this  impor- 
tant material.  Covers  syn- 
thetic  - resin  - bonded  plywood 
as  well  as  earlier  types.  Clas- 
sifles  countless  uses : advan- 
tages  ; adhesives  ; characteris- 
tlcs  ; plywood  and  veneer  man- 
ufacturing ; etc. 

Cloth — »6"x9" — 380  pp. — 195 
illustrations  and  tables.  $4.50 

AIRCRAFT  • * 
MATERIALS  AND 
PROCESSES 

by  George  F.  Titterton 
No.  14 — Covers  the  specifica- 
tions  and  handling  of  mate 
rials  used  in  aireraft  construc- 
tion  — comprehensiye  — com- 
plete,  informative,  an  invalu- 
able  aid  to  designers,  con- 
struetors,  shop  men,  purchas- 
ing  agents  alike. 

Cloth — 6"x9" — 266  pp.  Illus- 
trated.  $3.50 


by  Chri8  J.  Frey  and 
Stanley  8:  Kogut 
No.  38 — This  work  by  two  recog- 
nized  authorities  offers  industry 
advanced  information  on  high 
speed  aireraft  production.  Inval- 
uable  to  executives,  designers, 
and  production  men.  Treats  press 
equipment ; rubber  dies ; form- 
ing ; spring  back  : blanking  ; drop 
hammers  and  their  operation  ; die 
manufaeture ; the  power  brake. 
Cloth  — 6"x9"  — 204  pp.  Illus 
trated.  $3.00 

AIRCRAFT  MECHANICS 
POCKET  MANUAL 
by  Joseph  A.  Ashkouti 
No.  22 — Third  revised  edition — 
latest  A N parts.  New  sections  : 
Stress  fundamentals  for  structural 
repairs ; processes  for  fabrication 
of  plastic  materials  — constant 
companion  for  all  in  the  industry 
Soil-proof  Cloth,  Wire-0  Bound — 
4%"x7%" — 176  pp.  Ilhistrated. 

$1.50 
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AIRCRAFT  TOOLING  PRACTICES 


by  James  R.  Yeakley 

No.  40 — The  last  word  in  authentic,  complete  and  comprehensive 
information  on  a vitally  important  subjeet.  Includes  latest  prac- 
tices in  aireraft  plastics  tooling  and  dies. 

Cloth — 6"x9" — 166  pp.  Illustrated.  $2.00 
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PRECISION  MACHINING 
OF  ALL  PLASTICS 
★ 

DIP  DYEING 

★ 

ACRYLATES 


OUR 

PLANT 

Fully  equipped  for  machin- 
ing  and  fabricating  your 
product  regardless  of  type 
plastic  required.  Assured 
precision  to  .001  toler- 
ances. 


OUR 

STAFF 


Engincers  solving  diflkult 
problems  daily  prepared  to 
tackle  your  w art  i me  or 
postwar  problems  now! 


INQUIRIES  INVITED 
IMMEDIATE  ATTENTION 
ASSURED 


féotli  co  Products 


113  NORTH  SIXTH  ST. 
PHILADELPHIA  6.  PA. 


W ar  time  Developments 

(Continucd  from  page  21) 


thing  that  floats,  rolls,  or  talks  with  our  Armed  Forces. 
Extruded  wire  cover  ing  ineludes  almost  all  of  the  thermo- 
plastics,  vinyls  and  butyrate  having  an  edge  perhaps. 
Extruded  pipe  has  replaced  copper  in  aireraft.  It  has 
found  its  way  into  plumbing  fixtures  with  certain  ad- 
vantages.  Extruded  shapes  will  be  commonplace  after  the 
war.  Because  it  is  made  in  continuous  lengths,  it  will 
have  definite  advantages  in  fabricating  many  thhigs. 

If  nothing  else,  plastics  are  versatile  and  can  be  tai 
lored  to  meet  prescribed  conditions.  Nylon,  for  example, 
is  not  new.  But  it  jumped  from  hosiery  to  parachutes, 
then  to  rope,  and  as  if  that  were  not  enough,  chemists 
have  converted  the  nylon  formula  to  a molding  com- 
pound to  bring  its  physical  properties  into  entirely  new 
fields.  Strangely  enough,  this  heat-softening  plastic 
will  resist  temperatures  nearly  as  high  as  most  heat- 
hardening  plastics  (higher  than  some)  and  may  be  in- 
jeetion  molded  in  conventional  equipment  with  slight 
alterations.  Nylon  buttons  and  zippers  can  go  to  the  dry 
cleaners  without  a shiver.  They  can  brush  up  against 
the  presser’s  iron  without  distortion,  hence  need  not  be 
renioved. 


Rope  Mede  of  Nylon 

Rope,  made  of  these  fibers,  is  not  new.  It  was  used 
some  years  ago  to  pick  up  airmail  sacks  from  non-stop 
stations  although  not  many  knew  about  it  at  the  time. 
When  Army  gliders  were  towed  by  speedy  planes,  nylon 
became  the  tow-rope  because  of  its  peculiar  ability  to 
stretch  rapidly  and  contract  slowlv,  acting  as  a shock 
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absorber  as  well.  It  has  the  strength  of  steel  cable 
without  its  weight  and  will  outwear  manila  in  any  test. 
Because  it  is  light  and  easy  to  carry  when  wet,  Armed 
Forces  mountain  troops  use  it  as  climbing  rope  but 
there’ll  come  a day  when  it  will  become  clothesline  that 
doesn’t  sag;  towlines  for  crippled  automobiles;  anchor 
rope  and  halyards  for  boats. 

Nylon  is  but  one  synthetic  fiber.  There  are  many. 
Single  or  multiple  strands  will  become  sutures  which 
offer  no  quarter  for  microbes  or  germs;  fishing  lines 
that  land  the  big  ones;  shoe  laces  that  last  longer  than 
shoes ; brush  bristles  for  teeth  or  paint. 


Fictitious  Promises  Cloud  Plastics'  Future 

One  might  be  led  to  wonder  i f the  crystal-gazer  of 
tomorrow  won’t  use  a methacrylate  ball  instead  of  beryl, 
and  choose  such  words  as  hexamethylenetetramine  and 
| polydichlorostyrene  in  place  of  the  traditional  abracadabra 
for  his  mystic  rites.  Even  so,  his  mystical  probing  into 
the  plastics  future  may  be  clouded  by  fictitious  promise  of 
things  that  ought  to  be  but  will  not  materialize.  This 
may  be  a good  time  to  throw  out  the  whole  mystical 
procedure  of  plastics  prediction  and  begin  to  look  into 
more  prosaic  and  practical  things  such  as  properties 
charts,  engineering  data,  and  cold  facts. 

A good  many  of  these  data  and  facts  have  resulted 
from  producing  implements  of  war.  They  have  been 
carefully  detailed  and  set  down  to  guide  those  who  want  to 
get  the  most  out  of  their  plastics  planning  and  avoid  past 
vacuous  attempts  to  make  plastics  do  jobs  they  are 
utterly  unsuited  to  perform.  If  these  data  and  facts  are 
woven  into  a fabric  with  a warp  of  engineering  and  a 
woof  of  imagination,  a good  many  practical  plastics  prod- 
ucts  should  result.  end 
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Our  Plastics  Division  pro- 
duces  a complete  line  of 
resin  treated  materials  for 
all  types  of  laminating,  mold- 
ing,  and  plywood  surfacing 


PHENOPREG  Standard  laminating  mate- 
rials to  meet  Federal  and  NEMA  specifications, 
low  pressure  molding  grades  and  specialties. 
Phenol  formaldehyde  and  cresylic  resin  treated 
fabrics  and  papers. 

PHENOPREG  U.  F.  Urea  formaldehyde 

resin  treatment  of  paper  and  cloth. 


PHENOPREG  M.  Melamine  resin  treated 

paper. 


Phenopreg  materials  laminate  under  the  applica- 
tion oi  heat  and  pressure. 


VInewood  1-8200 

DETROIT  WAX  PAPER  CO. 

PLASTICS  DIVISION 

1721  Pleasant  Avenue,  River  Rouge  18,  Michigan 


Important  WILEY  Books  in 
the  PLASTICS  Field 


The  First  one-volume  book 
on  this  subject! 


SYNTHETIC 
RESINS  and 


By  Paul  O.  Powers 

Chief,  Organic  Research,  Armstrong  Cork  Company, 
Lancaster,  Pa.,  with  a chapler  on  Synthetic  Rubber 
by  K.  H.  Weber 

A timely  subject  presented  in  a comprehensive  and 
authoritative  manner  after  extensive  laboratory  in- 
vestigation  and  time-tested  commercial  practice. 
Treats  exhaustively  the  following  subjects:  cellulose 
esters,  polyacrylate  esters,  butadiene-derived  rubbers, 
cellulose  acetate,  cellulose  nitrate,  polyolefins,  vis- 
cosity  Of  polymer  Solutions,  polysulphide  rubbers, 
X-ray  diffraction  patterns,  polyvinyl  acetate,  poly- 
vinylidene  chloride,  and  methacrylate  resins.  Many 
tables,  formulae,  diagrams. 

296  Pages  lllustrated  $3.00 

LABORATORY  MANUAL  of 
PLASTICS  and  SYNTHETIC  RESINS 

By  G.  F.  D’Alelio 

Director  of  Research,  Pro-phy-lac-lic  Brush  Co. 
Eighty-eight  experiments  and  26  test  methods  to  be  used  in 
connection  with  them- — covering  such  analyses  as  the  deter- 
mination  of  the  chemical  content  of  resins,  specific  gravity 
of  molded  parts,  oil  solubility,  gelation  of  alkyd  resins. 
Chemical  phenomena  are  explained  where  necessary.  Atten- 
tion  is  directed  to  possible  sources  of  error,  and  the 
Appendix  includes  a list  of  the  principal  industrial  sources 
of  supplies  for  use  in  these  experiments.  The  first  book  of 
its  kind — unique  in  this  field.  134  Pages  $2.00 

PLASTIC  WORKING 

of  Metals  and 
Non-Metallic  Materials 

IN  PRESSES 

(3rd  Edition) 

By  E.  V.  Crane,  Chief  of  Development  Engineering, 

E.  W.  Bliss  Company,  Brooklyn,  New  York 
A newly  revised  and  enlarged  edition  of  a timely  and 
helpful  book  which  tetls  what  can  be  and  is  being  done 
with  new  materials  and  products.  The  original  discussion 
of  sheet  metal  working  and  forging  now  covers  powdered 
metals,  synthetic  plastic  powders,  ceramics,  papers,  sheet 
plastics  and  laminated  materials  of  many  types.  Appendix 
contains  many  charts  and  tables  of  enormous  value. 

340  Pages  lllustrated  $5.00 

-------  - ---  AppROyAL  COUpoH 

JOHN  WILEY  & SONS,  Inc. 

440  Fourth  Avenue,  New  York  16,  New  York 

Please  send  me  on  ten  days’  approval  the  books  I have  checked 
below.  At  the  end  of  that  time.  if  I decide  to  keep  the  books, 

I will  remit  indicated  price  plus  postage ; otherwise  I will  return 
the  books  postpaid. 

□ Powers’  SYNTHETIC  RESINS,  $3.00 

□ D’Alelio’s  LABORATORY  MANUAL,  $2.00. 

□ Crane’s  PLASTIC  WORKING,  $5.00. 
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Me  tal  Plated  Plastics 

(Continufd  from  page  52) 


A Cold  Mold  Plastic  made  by  Xylon 
Closure  Corporation.  The  result  of 
years  of  research  and  development. 

Fire  resisiant  — Waierproof 
Non  poisonous  — Non  ioxic 

PLAXYLITE  has  a low  specific  gravity, 
is  commercially  unbreakable  and  can 
be  made  in  all  colors. 

Now  in  production  manufacturing  at 
the  rate  of  30,000  finished  articles  per 
hour,  per  machine. 

If  you  have  need  for  small  articles  in 
very  large  quantities — we  solicit  your 
inquiry. 

GIBSON-JONES  CO.  INC. 

400  MADISON  AVENUE 
New  York  17,  N.  Y. 

Salet  Dirifion  for  Plaxylite  Products 
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THE  SHORTEST  DISTANCE 
BETWEEN  TWO  POINTS 

IS  A STRAIGHT  LINE  

FOLLOW  THE  ARROW 
LINE  . 


. TO 

A BETTER  STOCK AND  MORE 

COMPLETE  SERVICE  FOR  YOUR  OFFICE 
SUPPLY  ANOSTATIONERY  REQUIREMENTS 
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ARROW  OHICI  IUMIY 
60»  to.  Deorfcorn,  Chicago  S,  III. 
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W ater  absorption  in  any  plastic  is  reduced  or  becomes  nil  , 
according  to  the  thickness  of  the  coating  applied. 

The  strength  of  plastics  is  iniproved  by  a metallic  coat- 
ing. This  varies  according  to  design,  thiekness  of  metal  j 
and  kind  of  metal  deposit.  The  tensile  strength  of  the  j 
metal  plated  plastic  may  be  increased  from  10%  to  30%. 
For  example,  cellulose  acetate  in  a standard  test  with  ten- 
sile strength  of  6,500  psi  was  increased  to  7,500  psi  when 
metal  plated. 

The  above  can  be  applied  to  the  resistance  of  the  ab-  | 
sorption  of  oils  and  solvents.  In  the  case  of  the  plastic 
coming  in  contact  with  oils,  solvents  or  other  corrosive  j 
substances  the  plating  of  the  surface  results  in  consequent 
elimination  of  surface  absorption. 

For  aircraft  iterns  vibrational  resistance  is  of  prime  : 
importance.  It  is  necessary  that  the  electroplated  plastic  | 
parts  withstand  the  vibration  of  the  airplane  at  the  highest 
flight  speed.  For  example,  an  aircraft  part  designed  of 
conipreg-wood  measuring  several  feet  in  length.  plated 


Anny.  Navy  and  Marine  honorable  discharqe  button. 
Leit  24  K gold  electroplate.  Right — plastic  molded  ba»e. 


with  copper,  can  withstand  live  hours  of  simple  harmonia 
motion  varied  between  10  and  55  cycles  per  sec.  with  a 
maximum  excursion  of  0.6'.  The  plating  specifications  can 
be  varied  to  niect  the  design  of  the  article  over  a wide 
range  of  vibration  requirements. 

Rapid  temperature  variations  are  given  prime  con  side  r J 
ation  in  the  inanufacture  of  aircraft  parts.  Under  tlight 
conditions  temperatures  may  change  from  + 150"  F, 

100%  relative  huniiditv  to  — 60”  F relative  humidity 
nil  in  a very  short  space  of  time.  Aircraft  parts  which 
have  bcen  tested  under  laboratnry  conditions  withstand  30 
cotnplcte  cycles  at  the  above  conditions.  On  testing  cer. 
tain  designs  therc  has  bcen  no  breakdown  for  60  cyclesj 
and  more.  Tests  of  this  type  have  bcen  conducted  on  l«>th 
thcrnioplastics  and  thennosets  with  good  results. 

The  corrosion  resistance  of  a metal  which  is  deposited 
on  plastic  is  relatively  superior  to  the  identical  metalj 
plated  on  a metal  l>ase.  This  is  due  to  the  elimination  <»f 
clectrolytic  action  between  dissitnilar  nietals.  In  a recent 
test,  silver  plated  cellulose  acetate  flashlight  reflectora 
showed  no  corrosion  or  tarnishing  after  24  hours  salt 
spray  and  only  slight  tarnishing  after  30  days.  The  satnfl 
results  were  obtained  using  a reflector  ntade  on  a phenolid 
tiase.  In  general,  plated  plastics  offer  the  design  cngiiieef 
a produet  with  the  greatest  corrosion  resistance. 

The  changing  of  a non-conductive  surface  to  a condues 
tive  surface  is  accomplishcd  by  the  application  of  chcmk 
cal».  This  operation  can  be  accomplished  in  niass  pro» 
duetion  at  low  labor  cost  by  either  individually  spray  ing 
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large  pieces  or  tumbling  small  pieces  in  bulk.  The  ad- 
hesion  of  the  bond  coat  is  sufficient  to  allow  electroplating 
of  thin  deposits  which  will  withstand  buffing,  wear,  shock 
and  variations  of  temperature. 

Masking  to  prevent  the  bonding  agent  from  adhering  to 
plastic  surfaces  which  are  not  to  be  plated  is  achieved  by 
several  means,  including  tape,  rubber  masks  and  lacquer. 

After  the  bond  coat  is  administered,  the  work  is  ready 
for  electroplating.  While  this  procedure  is  quite  similar 
to  electroplating  metal  on  metal,  there  is  need  for  a lim- 
ited variation  in  equipment.  While  the  technique  of  the 
metal  plating  on  plastics  technique  is  considerably  different 
from  that  of  plating  on  metal,  the  physical  principle  in- 
volved  is  the  same. 

In  preparing  the  plastics  surface  for  electroplating,  the 
preliminary  treatment  of  the  plastic  surface  varies  a great 
deal  with  the  plastic.  Many  procedures  are  used  to  insure 
a grease-free  and  clean  surface  which  will  readily  accept 
the  bond  and  give  maximum  adhesion  of  the  metal  de- 
posit  to  the  plastic. 

After  the  preliminary  conductive  bond  coat  has  been 
applied,  any  metal  can  be  electrodeposited  on  the  plastic. 
The  metals  plated  on  plastics  include  silver,  lead,  zinc, 
cadmium,  tin,  copper,  gold,  iron  and  nickel.  The  bond 
coat,  a film  of  microscopic  thickness  is  in  itself  an  excel- 
lent  conductor  which  assures  speedy  and  uniform  cover- 
age  immediately  upon  immersion  in  a plating  tank. 

Finishing  Operations 

The  finishing  operations  after  plating  are  exactly  the 
same  as  those  applied  to  metals  and  the  articles  can  be 
polished  by  burnishing,  buffing  or  bright  dipping.  For 
example,  when  applying  the  plating  to  a non-conductive 
decorative  piece,  it  may  be  necessary  to  electroplate  as  high 
as  a .005"  thickness  which  may  take  as  long  as  five  hours 
to  deposit.  The  length  of  electroplating  time  and  needed 
thickness  depends  upon  the  desired  lustre  of  the  finished 
metal.  The  deposited  metal  polishes  both  on  hand  and 
automatic  buffing  equipment.  Small  objects  can  be  pol- 
ished in  bulk  by  barrel  burnishing.  However.  where  finish 
or  lustre  are  of  no  consequence  and  where  the  plated  sur- 
face serves  either  a mechanical  or  electrical  purpose.  the 
plating  can  be  accomplished  in  as  little  as  10  min.  thereby 
reducing  plating  costs  to  a bare  minimum. 

Another  variable  which  materially  lowers  the  cost  is 
the  adaptability  of  the  process  to  plating  in  barrels.  Using 
this  tumbling  method  of  plating,  great  quantities  of  small 
objects  can  be  plated  with  an  absolute  minimum  of 
handling  and  labor. 

Any  non-conductive  material  that  is  not  attacked  by 
mild  acids  or  alkalis  and  has  a low  water  absorption  of 
[ from  3%  to  5%  in  24  hours,  can  be  metal  plated.  Gener- 
ally  speaking,  these  include  most  plastics,  plastic  coated 
substances,  ceramics,  glass  and  impregnated  materials. 

While  there  undoubtedly  are  many  applications  of  metal 
plating  of  plastics  to  be  developed  through  the  years, 
great  strides  have  already  been  made  in  the  fields  of  air- 
craft,  automotive,  electrical,  jewelry,  hardware,  building 
construction  items,  furniture  and  furnishings,  marine, 
musical  instruments,  table  ware,  drug  and  cosmetic  acces- 
sories,  novelties,  office  equipment,  pens  and  pencils,  etc. 
Some  noteworthy  examples  in  the  aircraft  field  are  an- 
tenna masts,  shielded  housings,  instrument  panels,  switch 
boxes,  conduits,  structural  sections  and  slip  rings.  In  the 
electronic  and  electrical  fields  metal  plating  has  been  used 
extensively  for  UHF  antennae,  wave  section  guide,  spe- 
cial  and  intricate  commutators  and  shielding  on  loop 
antennae,  loop  antenna  housings,  panels,  batteries  and 
coils.  These  specific  wartime  applications  are  suggestive 
of  manv  more  to  come.  end 
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COMBINED  .... 

WITH  METALS 


A high  degree  of  experience-acquired  mechanical  knowledge 
of  both  plastics  and  metals,  supported  by  an  understanding 
of  artistic  design  has  provided  a scientific  answer  to  many 
problems  that  could  not  be  solved  by  a mere  understanding 
of  molding  production  alone. 

Gits  has  made  a thorough  study  of  the  proper  use  of  metals 
and  other  materials  in  conjunction  with  plastics.  From  this 
study  has  developed  the  Gits  Flashlight,  widely  used  by  the 
armed  forces — probably  the  most  durable  flashlight  made 
today.  These  flashlights  are  completely  fabricated  by  Gits. 
The  Gits  pocket  knife  is  another  example  of  combined  metal 
working  and  plastics,  wherein  both  fabrication  of  metal  parts 
and  plastic  molding  is  completely  accomplished  in  the  Gits 
plant.  These  and  other  products,  too  numerous  to  mention, 
prove  that  Gits  knows  metals  as  Gits  knows  plastics — an 
unusual  combination. 

This  scientific  experience  of  the  past  and  present  will  solve 
many  post  war  plastic  problems. 
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4658  W.  HURON  ST.,  CHICAGO,  ILLINOIS 


Canadian  Distributors — KAHN,  BALD  4 LADDON,  Ltd. 

69  YORK  STREET,  TORONTO 
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CARBIDE  TIPPED 


Taper  or  straight  shank  engraving  cutters 
made  to  order  — up  to  % inch  diameter. 
Single  and  double  lip  end  mills,  used  for 
engraving  cutter  or  regular  end  mill,  also 
made  to  order.  Milling  cutters  and  saws 
made  up  to  14  inches  diameter.  Also  coun- 
tersinks,  counterbores,  etc. 


hl/ GA.  'WoA.h.  OnUf. ! 

FRED  M.  VELEPEC  CO 

71-11  64th  Street  Glendale,  L. 
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c^l^^StufeA  3éaaG£/i^a 

INC. 

512  SEVINTH  AVENUE,  NEW  YORK 


cÆE'Stuf&6  ^CJUIEA^O. 

INC. 

512  SEVENTH  AVENUE,  NEW  YORK 


Remove  Moisture  /•»„,  PLASTICS 

(c^nichfu  an  J CLaptf  a,id 

¥MM\  Jn/ra-fej  LAMPS 

Oo  You  Know  ...  all  of  the  advantages  of 
Infra-Red  Ray  Drying  with  Nalco  Dritherm 
Carbon  Filament  Lampt? 

Ute  Nalco  Dritherm  Lampt  for  efficient  re- 
tultt  . . . available  in  Intide-Silvered  (telf- 
reflecting)  or  dear  glatt  typot. 

Learn  all  of  the  advantaget  of  the  Infra-Red 
procett  for  plattic  dehydration. 
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NORTH  AMERICAN  ELECTRIC  LAMP  CO. 

1004  Tyl#r  Stroot  St.  U«U  6,  MIimvH 
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Recording  on 
Acetate  Tape 


THIN  PLASTIC  STRIP 
REPLACES  VITAL  WAX 


— IN  SOUND  RECORDING 
* 


i 
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The  cellophane  tape  the  announcer  te  holding  in  his  right 
hand  will  play  back  a sound  track  lor  36  consecutive  hourt 


IT  ntay  safely  be  said  that  without  plast ics  recording  of 
sound  as  accotnplished  by  the  new  Fonda  Tape  Re- 
cordcr  wouid  never  have  becn  realized.  For  the  cntirc 
concept  this  revolutionary  recorder  play-back  instrument 
is  the  electronic  recording  of  sound  on  either  of  two  plas- 
tic  tapes — “cellophane”  or  acetate. 

The  inventor  of  this  equipment,  Jay  Fonda.  Chief  Hngi- 
ncer  of  Fonda  Corporation,  was  originally  a cinematog- 
rapher,  specializing  in  production  and  special  effects  in 
photography.  Fonda  becatnc  interested  in  the  develop- 
ment of  amatcur  motion  pictures  and  when  sound  was 
introduced  by  the  Vitaphone  System  and  the  Photographic 
Sound  (R.C.A.  & Western  Electric  Systems),  he  realized 
that  these  systems  were  too  expensive  for  use  by  the 
amateur. 

In  1929  he  began  to  experiment  with  recording  sound 
on  film  by  mcans  of  a Stylus.  From  this  experimentation 
sprang  the  system  of  embossing  a plastic  tape  as  accotn- 
ptished  by  the  Fonda  Recorder.  In  searching  for  a cheap 
and  suitahle  medium  to  rccord  sound.  Fomla  experimented 
with  cellophane  and  acetate  tapes  and  found  these  to  be 
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i the  most  desirable  media  for  recording  after  experiment- 
ing  with  various  other  types  of  plastics. 

He  conceived  that  to  accomplish  longer  playing  time, 

| a material  such  as  film  or  plastic  tape  would  have  to  be 
I used  in  order  to  render  continuous  uninterrupted  recording 
and  to  insure  permanency,  intelligibility  of  sound,  minimum 
surface  noise,  and  low  cost  of  operation.  As  it  is  devel- 
I oped  today,  the  Fonda  Recorder  records  or  plays  back 
continuously  for  up  to  8 hours  without  supervision  at  a 
cost  of  approximately  50c  per  hour  on  cellophane  and 
double  this  rate  per  hour  on  acetate. 

Inipressing  on  plastic  tape  which  is  the  principle  of  re- 
cording of  the  Fonda  Recorder,  was  made  possible  by  the 
use  of  a “yieldable  felt  bed,”  a simple  piece  of  felt  cover- 
ing  the  metal  bed  over  which  the  tape  passes — thereby 
permitting  the  Stylus  to  impress  a groove  rather  than  cut 
through  the  tape.  This  method  produces  a minimum  of 
surface  noise,  high  frequency  response  and  comparatively 
long  life  of  the  recorded  sound  groove. 

For  many  years  there  has  been  a need  for  a longer 
recording  period  preferably  uninterrupted  than  that  offered 
by  discs  and  one  that  would  be  operative  at  a reduced  cost 
per  hour.  In  1940  Fonda  in  cooperation  with  the  Cello- 
phane Division  of  the  E.  I.  du  Pont  de  Nemours  Company, 
began  experiments  with  cellophane.  Two  strips  of  cello- 
phane, .0015"  in  thickness  as  used  in  commercial  pack- 
aging,  were  laminated  to  produce  a suitable  plastic 
tape  for  recording  of  sound : 350  feet  of  this  tape  in  an 
endless  loop  made  it  possible  to  record  continuously  for 
up  to  8 hours.  The  tape.  approximately  IA"  in  width, 
is  capable  of  recording  a maximunt  of  60  sound  tracks. 

Permanency  Far  Exceeds  Average 

Front  the  laboratory  tests  made  by  the  du  Pont  Com- 
pany, the  life  of  cellophane  was  found  to  be  21  years 
which  far  exceeds  the  average  durability  of  many  types 
of  disc  recordings. 

Since  both  cellophane  and  acetate  are  cellulose  plastics, 
thev  have  the  characteristics  of  absorbing  or  exuding 
moisture  when  in  a humid  or  dry  atmosphere.  To  over- 
come and  minimize  this  condition,  Fonda  after  a series  of 
experiments,  developed  a chemical  formula  for  the  treat- 
ment  of  these  materials  before  recording.  Tests  made  in 
a “torture  chamber”  from  — 26°  to  +60°  C and  in 
95%  huniidity  revealed  that  both  cellophane  and  acetate 
lost  remarkably  little  of  their  original  characteristics.  The 
chemical  bath  devised  by  Fonda  and  applied  to  the  tape 
acted  as  a seal  to  the  plastic,  thereby  reducing  its  absorp- 
tion  or  emission  of  moisture.  Tt  also  tends  to  keep  the 
[ material  flexible  and  produce  higher  fidelity  and  a mini- 
mum of  surface  noise  as  well  as  prolong  the  life  of 
the  tape. 

The  acetate  film  as  used  is  approximately  .005"  thick 
and  16  MM  in  width.  The  life  of  the  acetate  used  is 
approximated  by  Mr.  Fonda  to  be  of  the  same  length 
as  paper  made  with  a rag  content  and  roughly  estimated 
to  be  a hundred  years.  Acetate  tape  is  particularly  adapt- 
able  for  this  type  of  recording  of  music  or  voice  where 
| extremely  high  fidelity  is  desired  as  well  as  a minimum  of 
surface  noise. 

The  use  of  plastic  may  be  extended  in  the  post-war 
designing  of  the  Fonda  Recorder.  Certain  component 
parts  which  are  now  metal  may  easily  be  replaced  by 
plastics  making  the  equipnient  lighter  in  weiglit  and 
equally  as  serviceable.  Certainly  the  adaptability  of  plas- 
tics is  virtually  unlimited  and  the  singular  use  of  plastic 
tape  as  employed  in  the  Fonda  Recorder  is  an  outstanding 
example  of  the  versatility  of  this  material.  end 


NEW ?... 

YES — a new  name — but  the  person- 
nel  behind  it  are  really  "OLD  TIM- 
ERS" in  the  plastics  field. 

We  engineer,  design  and  make  the 
molds  in  our  own  modem  tool  room 
— produce  and  finish  the  parts  to 
your  exact  specifications — "a  com- 
plete  service." 

We  are  in  excellent  position  to  serve 
you  and  invite  your  inquiries. 

Send  us  your  specifications  for  quo- 
tations,  or  request  one  of  our  engi- 
neers  to  consult  with  you.  This  will 
be  done  cheerfully  and  without  obli- 
gation. 


Plastics  Engineering 


Custom  Molders 
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\anS  - Wjutic  PtaiticS  C.o. 

5846  W.  ADDISON  STREET 
CHICAGO  34.  ILLINOIS 
PENsacola  7468 


WOODFLOUR  PHENOLS 

BARIUM  STEARATE 

SAWDUST  CRESOL 

HEXAMETHYLENETETRAMINE 
COTTON  FLOCK  ZINC  OXIDE 

GROUND  CORK 

ASBESTOS  ACETONE 

FILLERS  & 

CALCIUM  STEARATE  CRESYLIC  ACID 

CHEMICALS 

CHINA  CLAY  RED  IRON  OXIDE 

LITHARGE  for  the  FORMALDEHYDE 

ALUMINUM  STEARATE  SHELLAC 

PLASTICS 

LITHOPONE  GLYCERINE 

INDUSTRY 

MICA  DIATOMACEOUS  EARTH  RUBBER 

LIMESTONE 

SULPHUR  FLOUR  CARBON  BLACK  WAXES 
DIBUTYL  PHTHALATE 

MAGNESIUM  OXIDE  EAST  INDIA  GUMS 
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EST.  1889 

100  Gold  Street  • New  York  City 
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KIMBLE  i*  1 

, ^^'^MOTORJ 


Kimble  Standard  Motors  ...  A.  C.  and  D.C. 

AvaiUblo  in  all  commarcial  aizes,  1 io  25  H-P. 
All  typoa,  aquirral  caga,  alip  ring  and  diract 
currant  — conatant  and  adjuatable  speeda. 
Sturdy,  drip-proof  conatruction.  Electncally 
weldad  bars  and  and  ringa  for  high  efficiency 
and  troubla«fxao  performance.  Ball  bearings 
excluai vely,  moat  advanced  engineering. 
Write  for  information  and  prices. 


KIMBLE  ELECTRIC  Divislon  of  Miehlo  Printing  Press  &Mfg.  Co. 
2037  W.  Hasting»  Street.  Chicago  0.  Illinois 


YOU  get  better  all-round  per- 
formance with  a motor  de* 
aigned  for  youx  machine;  reaulta 
which  cannot  be  obtained  by 
adapting  your  machine  to  a 
stock  motor.  Kimble  haa  proven 
this  by  35  yeara  of  custom* 
building  motors  to  get  better 
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Airport  Landing  Lights 

( Continucd  from  page  36) 

use  of  power  conserving  light  bulbs  of  10  w for  the 
runway  lights,  25  w for  the  obstacle  lights  and  only  100  w 
for  the  strong  beam  of  the  approach  light.  The  effect  ob- 
tained by  integrated  molding  of  two  or  more  vari-colored 
parts  to  achieve  a multi-colored  product  predicts  further 
signal  lighting  applications  for  marine  and  aircraft 
lighting. 

Acrylic  meets  perfectly  the  rather  complicated  require- 
ments  for  an  outdoor  application  of  such  character  as  an 
airport  light  system.  Along  with  lightness  in  weight.  it 
has  excellent  resistance  to  weathering,  is  available  in  either 
a water  clear  transparency  or  a wide  range  of  transparent 
colors. 

Use  of  the  portable  lighting  system,  designated  by  the 
United  States  Army  Air  Forces  as  the  AN-S-2  field  light- 
ing  set,  is  particularly  designed  for  the  unusual  conditions 
under  which  our  temporary  or  advanced  air  bases  often 
must  operate  in  this  global  conflict.  In  addition.  oven 
where  permanent  bases  are  established,  it  often  becomes 
necessary  to  have  immediately  available,  dependable  and 
efficient  emergency  equipment  which  is  self-sufficient. 

More  Efiicient  Illumination 

This  field  lighting  set  has  been  developed  to  meet  all 
these  needs.  and  out  of  the  development  has  come  some 
interesting  lighting  improvements.  Undoubtediy,  the  intro-^ 
duction  of  plastics  in  this  field  will  have  marked  influence 
on  further  applications  and  adoptions  after  the  war. 

Basically,  the  set  consists  of  beacon  lights,  an  approach 
light,  marker  and  obstacle  lights,  power  plant,  connecting 
cables  and  accessories.  For  the  purposes  of  this  article, 
however,  only  the  plastic  lens  units  will  be  described — the 
approach,  marker  and  obstacle  lights,  each  with  a distinct 
type  of  lens  or  filter.  It  can  be  emphasized  here  that 
these  lenses,  because  of  their  inherent  optical  characteris- 
tics  and  built-in  design  and  construction,  make  it  possible 
to  obtain,  162-170  cp  peak  illumination  compared  with  the 
65  cp  attaincd  with  the  heavier,  6 lb  glass  assetnblv  they 
replaced. 

In  use.  the  landing  area  is  laid  out  along  a strip  measur- 
ing  4200-5200  ft  in  length  and  400  ft  in  width ; of  this 
length  3200  ft  constitute  the  aetual  runway.  The  approach 
light  is  mounted  on  an  inverted  cone  and  is  located  on 
the  right  side  of  the  runway,  its  beam  projecting  with  the 
wind  into  the  direction  of  approach.  The  lights  are  of  the 
tiltable  type,  each  mounted  on  a cone  fortned  of  a plastics 
impregnated  material. 

Two  Direction*  for  Each  Light 

The  marker  lights  are  arranged  in  a significant  sequence 
with  each  color  transmitting  necessary  information  to  the 
pilot  coming  in  to  land.  He  is  guided  by  the  colors  facing 
with  the  wind.  The  coming  into  the  wind  the  only  colors 
he  sees  are  in  this  order : The  obstacle  light  with  red 

lenses,  two  green  sections  facing  him  froin  the  yellow 
and  green  lens  marker  lights,  fotir  "white”  lights  from  the 
four  clear  and  amber  lens  lights,  ten  clear  lens  lights 
placed  to  projeet  beants  in  both  the  upwind  and  dowmvind 
directions,  and  the  amber  section  of  the  following  four 
clear-amber  lights  facing  the  landing  plane.  By  this 
arrangement  of  colors  it  is  possible.  in  the  event  landings 
are  to  be  made  from  the  opposite  direction.  to  automatically  ! 
provide  the  same  signalling  merely  through  moving  the  ap- 
proach light  to  the  opposite  end  of  the  field.  Since  the 
pilot  sees  only  the  color  on  the  side  of  each  runway  light  , 
facing  him.  he  sees  the  color  signals  in  their  proper  se-  j 
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quence  when  approaching  in  either  direction.  During 
battle  operations,  when  lights  are  hooded,  apertures  direct 
confined  beams  in  the  direction  of  the  plane  approach. 

The  approach  light  is  really  the  heart  of  the  system,  its 
tri-colored  plastic  lens  being  designed  to  throw  a beam 
divided  into  amber,  green  and  red  layers  for  guiding  the 
pilot  to  a safe  landing.  It  is  equipped  with  a device  which 
projects  the  tri-colored  beam,  so  that  the  proper  angle  of 
approach  is  defined  by  the  green  beam.  A pilot  coming 
in  on  the  amber  beam  would  know  he  was  too  high,  or 
if  he  is  on  the  red  beam,  too  low.  The  proper  approach 
angle  for  the  particular  field  is  attained  by  adjusting  the 
angle  of  the  green  beam  by  means  of  a protractor  scale  on 
the  side  of  the  projector  to  correct  the  angle  of  light 
according  to  various  air  speeds  and  rates  of  descent. 

Returning  to  the  lenses  which  are  injection  molded,  they 
are  so  designed  to  provide  a concentrated  high  candle- 
power  beam  at  an  ascertained  angle.  Die  surfaces  have  a 
high  finish  and  angulated  contour  achieved  by  a careful 
precision  tooling  to  bring  out  through  molding  the 
acrylic’s  high  light  transmission  factor.  The  marker  light 
lenses  are  of  accurate  Fresnel  design,  elliptical  shaped, 
injected  with  center  sprue  in  the  same  mold.  The  Fresnel 
design,  illuminated  with  a 10  w lamp  filament,  throws 
intense  light  beams  through  both  ends  of  the  lens,  each 
approximately  5°  above  the  horizontal. 

The  green-amber  lens  is  in  two  sections,  combined  into 
a single  bi-color  unit  by  a special  molding  technique.  The 
lenses  are  separated  by  a sharp  color  demarkation  line.  and 
they  acconiplish  in  a single  lens  a signal  combination 
which  would  normally  require  two  lamp  assemblies.  In 
break  tests,  results  show  an  irregular  fracture  without  re- 
lation  to  the  sharp  line  of  separation  between  the  two 
colors  which  are  molding  compound  colors  rather  than 
surface  dips  or  stain. 

The  red  obstacle  lens  is  of  somewhat  different  Fresnel 
design  and  is  parabolic  instead  of  ellipsoidal  to  produce  a 
light  distribution  covering  its  full  upper  hemisphere. 
The  horizontal  distribution  is  symmetrical,  but  in  any  ver- 
tical  plane  the  major  portion  of  light  is  concentrated  in  a 
beam  extending  15°  above  the  hofizon. 

No  Heat  Distortion 

The  properties  of  the  acrylic  lenses  in  use  is  better  under- 
stood  when  the  heat  resistance  is  considered  under  the  con- 
dition  of  130°  ambient  temperature.  Its  interior  tem- 
perature  naturally  runs  to  a much  higher  degree  from  the 
bulbs  \%"  from  the  lens.  No  lens  distortion  results 
over  long  periods  from  the  10  w bulbs  in  the  runway 
lights  even  when  hooded  or  from  the  25  w bulbs  in  the 
obstacle  lights  uncovered. 

The  tri-color  approach  light  lens  shows  evidence  of  an 
extremelv  accurate  job  of  uniting  the  flat,  horizontal  plastic 
panes  of  three  different  colors  into  a single  optical  lens 
unit  with  the  surfaces  liere,  as  in  the  other  units,  approach- 
ing optical  perfection.  Surface  dimension  of  the  flat  lens 
is  4t\"  by  10"  by  %"  thick.  Straight  line  color  strips 
measure  3"  for  the  amber,  t7j”  for  the  green,  and 
width  for  the  red,  the  three  being  joined  to  make  up  the 
required  band  in  three  colors.  ^harp  line  joints  between 
color  segments  are  required,  as  well  as  joint  strength 
comparable  to  an  integrated  molding.  No  solvents  are  used. 

In  combat  areas,  the  light  distribution  of  the  lamp  units 
is  restricted  by  metal  hoods  and  combat  “lieads.”  In  the 
case  of  the  approach  light,  the  total  beamspread  is  reduced 
during  combat  from  54;/ ° width  and  2 2l/2°  depth  to  7'/i° 
width  and  1034°  depth. 

Peacetime  industry  will  undoubtedly  utilize  sucli  features 
incorporated  in  these  lenses  to  exploit  the  color  band  and 
optical  possibilities  of  acrylic  plastic.  ENn 
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Plastics  in  Perspective 

( Continued  from  page  16) 

Still  other  manufaeturers  are  satisfied  to  start  with  the 
post-war  green  light  by  putting  pre-war  designs  back  into  | 
produetion,  trusting  that  this  will  avoid  any  delay  in  re-  | 
tooling,  in  obtaining  tooling  materials  and  equipment,  and  I 
in  produet  testing. 

War-time  developments  have  been  too  drastic  for  any 
manufaeturer  to  ignore  in  trying  to  get  back  into  stride  I 
with  old  designs.  Even  if  he  used  plastics  for  his  pre-war  I 
produet,  they  inay  not  have  been  used  to  best  advantage.  J 

Many  plastics  have  been  applied  only  in  the  sense  of  j 
glamour  or  with  too  tnuch  regard  to  price.  Such  applica- 
tions — too  often  misapplications — hang  the  produet  and  the 
plastics  that  go  with  it.  Many  molders  are  outspoken  about 
this  problem  and  they  voice  the  need  for  designers  to  get 
together  with  them  so  that  the  produet  will  be  designed  for 
plastics  rather  than  to  try  to  fit  the  plastics  to  the  design. 
The  designer’s  ingenuity  is  much  more  effective  and  the 
use  at  plastics  mure  effective  when  the  mold  design  and  the 
properties  of  the  plastic  materials  are  taken  into  considera- 
tion  in  the  produet  design. 

• Aggressive  designers  never  lack  enthusiasm  for  plastics 
application  in  the  redesign  of  produets.  Their  work  on 
order  for  manufaeturers’  reconversion  will  in  itself  greatly 
increase  the  use  of  plastics.  At  the  same  time,  many  in 
the  plastics  industry  feel  that  from  these  brand  new  uses 
of  plastics  will  come  their  greatest  problems.  Merchandis- 
ing  the  properties  of  plastics  to  “end-users,”  and  designers, 
they  agree,  is  the  way  to  proper  use  as  well  as  greater 
use  of  plastics. 

• 

IT  is  interesting  to  watch  how  the  use  of  plastics  in  com-fl 
bination  with  more  conventional  materials  draws  other 
industries  into  closer  relation  with  the  plastics  industryJ 
And  it  seems  to  work  to  the  good  of  both.  Just  as  one  ex- 
ample : The  use  of  paper  as  a laminate  by  plastics  special- 
ists  causes  them  to  study  the  characteristics  of  paper.  They 
consult  the  paper  specialists;  the  paper  specialists  in  turnl 
become  concerned  about  their  paper  in  relation  to  plastics  i 
bonds  and  impregnates.  Prctty  soon  both  the  plastics  and  j 
the  paper  specialists  together  are  digging  for  facts  fromj 
which  both  eventually  benefit. 

Plastics  closures  for  glass  containers  bring  the  glass  and 
plastics  people  together.  The  same  exaniplc  stands  for  1 
metal  and  plastics  combinations,  wood  and  plastics,  fabricj 
and  plastics.  The  number  of  specialists  from  other  indus-J 
tries  formally  participating  in  programs  at  plastics  conven- 
tions  suggests  further  examplcs.  One  prominent  plastics! 
specialist  summed  it  up  from  the  platforni  at  a plastics 
convention,  “Our  greatest  futurc  lies  in  the  understanding 
of  plastics  in  use  with  other  materials — not  in  compctitionl 
with  other  materials." 

• 

THE  industry ’s  study  of  produetion  costs  shows  an 
alertness  to  economics  by  a comparatively  young  but 
fast  growing  industry.  One  of  the  most  bothersome  of 
growing  pains  is  eonceded  to  result  from  a plant’s  volume 
growing  faster  than  its  cost  system.  A fortheoming  an- 
alysis  of  molders’  operating  costs  and  cost  distribution  is  in 
preparation.  The  work  done  on  this  by  the  industry  is  in- 
tended  to  be  helpful  to  all  molders  and.  particularly,  beforej 
post-war  competitive  conditions  show  up  the  need  for 
knowledge  of  costs. 

• 

WHEN  your  Editor  visited  a large  western  molding 
plant  in  a "No.  1”  labor  area,  he  lea  r ned  a new  re-* 
finement  in  emplovee  relations.  The  plant  president  ex- 
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ilained  how  conscious  the  entire  labor  area  managements 
vere  of  employee  morale.  In  most  cases  they  had  adopted 
dl  of  the  usual  recommendations  for  convenient  and  ade- 
luate  in-plant  feeding,  excellent  working  conditions — in- 
■luding  “music-while-you-work,”  etc. 

His  management  went  one  better.  In  the  tool  shop,  work 
s tediously  meticulous  and,  above  all,  the  die  rnakers  there 
ire  rated  as  the  most  critical  labor  in  the  whole  plant.  A 
lie  maker  works  with  precision  for  weeks,  and  many 

imes  months,  to  produce  an  intricate  die.  If  he  sees 

hat  die  brought  back  from  the  press  room  for  repair  or 
lamage,  his  reaction  isn’t  registerable  even  on  the  lowest 
;alibration  on  the  “morale-meter.” 

But,  that  doesn’t  happen  at  this  plant.  The  datnaged  die 
s taken  into  a special  die  repair  department  segregated 
Tom  the  tool  shop.  The  die  rnakers,  therefore,  never  see 
he  dies  they  produce  in  anv  other  form  than  in  a state 
jf  perfection.  Never  anv  damaged  dies  to  damage  morale. 

• 

THE  national  SPI  meeting  in  Chicago,  to  start  on  May 
1 11,  rolled  up  a lot  of  momentum  in  advance.  Many 

,vho  had  been  too  busy  in  their  own  plants  to  keep  up  on 

he  rapid  developments  in  between  meetings  looked 
torward  to  “catching  up  at  Chicago.” 


Plastics  Parts  in  Radio 

( Continued  from  page  33) 

This  material  has  the  mechanical  properties  of  general 
jurpose  phenolic  but  has  a much  lower  loss  factor. 
Thin  sheets  of  XXX  lovv-loss  paper  base  phenolic 
laminates  are  used  in  many  places  in  the  Model  SX-28 
eceiver.  Some  of  these  applications  are  in  switch 
ivafers,  resistor  mounting  boards,  and  insulating  supports 
}f  variable  condensers.  Tie  lugs,  small  phenolic  strips 
ivhich  are  used  to  support  wiring  and  minor  components, 
ire  made  of  XX  paper  base  phenolic.  A standard  grade 
jf  phenolic  paper  base  sheet  is  used  in  many  other  struc- 
ural  applications  and  is  usually  fabricated  by  the  cold 
Dunch  process. 

Phenolic  impregnated  tubing  has  long  been  used  for 
radio  frequency  coil  forms.  A new  technique  is  now  being 
introduced  in  the  SX-28  whereby  these  coil  forms  are 
molded  of  BM-120  or  BM-262  low-loss  mica-filled  Bake- 
lite.  A screw  thread,  molded  on  the  inside  of  these  forms, 
permits  easy  adjustment  of  the  magnetic  core  which  is 
made  of  powdered  iron  in  a Bakelite  resin  binder.  Fixed 
condensers  using  mica  or  paper  as  a dielectric  between  the 
conducting  plates  are  permanently  sealed  inside  a casting 
of  BM-262  low-loss  Bakelite.  The  transparent  tuning 
dials  are  of  Vinylite  or  of  Lamicoid. 

Experiments,  now  underway  in  the  Hallicrafters  labora- 
tories  and  other  radionic  laboratories,  point  towards  the 
adoption  of  more  plastic  components  in  the  near  future. 
Several  uses  'have  been  found  for  extruded  plastic  tubing 
such  as  insulating  grommets,  “spaghetti”  wire  covering. 
etc.  Insulated  wire  which,  in  former  days  was  largely 
rubber  coated  is  now  becoming  available  with  butyl  ace- 
tate  wraps  and  neoprene  jackets.  It  is  expected  that  many 
of  these  new  materials  introduced  because  of  war-time 
necessity  will  prove  far  superior  to  the  natural  product 
which  they  replace. 

Most  of  the  applications  of  plastics  such  as  in  the  SX-28 
communications  receiver  described  are  accepted  practice  and 
are  often  taken  for  granted  by  the  radio  engineer.  Many 
revolutionary  applications  in  the  field  of  ultra-high  fre- 
quencies  are,  however,  in  use  today  in  secret  equipment. 
The  various  fornis  of  polystyrene  are  proving  invaluable 
in  airborne  radio  equipment  and  will  be  equally  desirable 
for  other  types  when  the  slackening  of  demand  or  in- 
creased  production  måkes  them  available.  end 
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it  DESIGNING 
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INDUSTRIAL  LABORATORY  POWDERS 

Manufacturer  of  the  nationally  popular  denture  base 
ACRYCO,  we  now  offer  a complete  line  in  fine  Indus- 
trial  Laboratory  Powders.  Your  inquiries  and  specifica- 
tions  promptly  answered. 
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remiums : 


OuR  modern,  up-to-the  minute  fab- 
ricating  machinery  and  equipment  is 
at  your  disposai  in  the  designing  and 
manufacturing  of  fountain  pen  parts 
and  desk  set  parts. 

This  organization  is  constantly  on  the 
alert  to  develop  new  ideas  for  pre- 
mium  sales,  or  use.  We  have  full  facil- 
ities  to  handle  large  volume  produc- 
tion.  Jnquiries  invited. 


PlaAticraft 


SPECI  ALTIES 

Manufacturers,  Designers,  Fabricators 
of  Plastics  Chicago  23 


AMERICAN  MOLDING  POWDER 
& CHEMICAL  CORP. 

Manuiacturers  oi: 


^AMpAcst) 


CELLULOSE  ACETATE 
MOLDING  POWDERS 

Any  Color  - Any  Flour 


American  Holding  Powd.r 
k Chemical  Corp 

100  S.  SIHh  Street 
Brooklyn  11,  N.  T. 

Tel.i  IVergreen  7-3007 


ENGINEERING 

HeuA  fatter 

By  LEW  WINNER 

Printing  plates  have  now  joined  the  long  list  of  materials  tliat 
can  be  bonded  ~i.it h plastic  agents.  A new  plaslic  bonding 
method  developed  in  the  Division  of  Metallurgy  as  part  of  a 
rcsearch  program  sponsored  by  the  Bureau  of  Engraving  and 
Printing  will  soon  replace  the  soldcring  and  welding  methods 
used  to  cement  an  engraving  to  a suitable  base.  Althougli  the 
older  method  was  effective,  it  was  often  necessary  to  flåtten 
and  straighten  the  weided  objeets  because  of  distortion  under 
the  heat  communicated  by  welding  or  soldcring.  The  new 
method,  according  to  government  specialists,  is  expected  to , 
overcome  this  problem.  A long  series  of  service  tests  under 
adverse  conditions  have  been  started.  The  government  spe- 
cialists  believe  tliat  the  results  will  be  very  successful. 

The  study  of  plastics  suitable  for  bonding  of  metal  began 
at  the  Bureau  before  the  war.  Involved  in  this  study  were 
postage  stamps,  war  bonds,  government  securitics  and  cur- 
rency  reproduetion  media  which  require  a variety  of  metal  ' 
printing  plates.  The  improved  method  should  prove  invalu- 
able  in  raising  the  standards  of  produetion  and  quality  of 
these  vital  government  plates. 


England  saw  a very  early  use  of  plastic  metal  bonding  ad - .] 
hesives  with  a process  called  Redux.  A similar  procedure* 
using  vinyl  resin  Solutions  was  adopted  by  the  Carbide  and  , 
Carbon  Chemicals  Corporation  in  1941.  According  to  bonding  i 
specialists,  these  modified  vinyl  resins  improved  shearing  j 
strengths  so  that  it  was  possible  to  procure  a shearing  strength® 
of  ifiOO  Ibs  for  metal  to  metal  bonds. 


Radio  frequency  lieating  has  become  an  important  agent  in 
plastic  bonding  tcchnique.  A variety  of  synthetic  resin  glues 
have  been  used.  In  application,  the  high  frequency  heat  which, 
may  range  from  500  watts  to  300  kilowatts  is  applied  by  in- 
serting  a metal  sheet  between  two  stacks  of  wooden  sheets 
( when  bonding  wood)  in  the  press.  This  metal  sheet  is  so  ! 
connectcd  to  the  power  input  that  au  electrical  field  producesj 
heat  between  the  metal  and  the  press  and  through  the  wood. 

Many  materials,  such  as  cellulose,  ceramics,  and  even  ground 
cork,  have  been  bonded  succcssfully  with  high  frequency! 
heating.  The  postwar  era  will  undoubtcdly  see  a wide  scale 
adoption  of  high  frequency  heating  for  plastic  bonding. 

Offset  presses  and  duplicators  will  probably  soon  be  usingj 
plastic  ink  distributing  rollers.  For  du  Pont's  Lucrite.  acrylic 
resin  has  now  been  incorporated  in  a roller  as  a substitute  I 
for  rublier.  Many  government  agencies  in  Washington  have  1 
reported  excellent  results  with  these  plastic  rollers  in  their  j 
duplirating  equipment. 

Patants  Cranted 

Plastics  patent  rcccivers  were  assigned  grants  covcring  niatc- 1 
rials,  machincs,  molds  and  processcs. 

A process  of  preparing  a synthetic  resin.  which  compriscs  1 
rcacting  a terpene  and  a phenol  in  the  prcscnce  of  a tnolecular  I 
compound  of  boron  trifluoride  and  separatitig  the  rcsinousl 
Products  formed  from  the  reaction  of  the  mixture,  won  a f 
patent  for  Paul  O.  Powers  of  Manhcim  Township,  Lancaster,  I 
Pcnnsylvania.  Tlie  patent  2J43M3  was  assigned  to  the  Arm- 1 
strong  Cork  Company. 

Theodore  F.  Rradley,  Stamford,  Connecticut,  received  pat-  ] 
chI  2J45J28  for  an  air-drying  alkyd  resin  of  low  acid  number  1 
consisting  esscntiallv  of  the  reaction  produets  of  diphentaery- 1 
thritol,  a polycarboxylic  acid.  and  unsaturated  oil  fatty  acitls.  I 
The  patent  was  assigned  to  American  Cvanamid  Company. 

Patent  2 J 43, 997  for  a stalnlised  vinyl  resin  coating  was  i 
awarded  to  George  M.  Powell  and  William  H.  McKnighl,  I 
Charleston.  W’est  Virginia.  In  this  patent  a coating  composi-  I 
tion  is  stabilized  against  decomposition  on  heating.  This  I 
composition  compriscs  an  artificial  resin  containing  polymcr-l 
ized  vinyl  chloride  associated  with  from  about  0.5  to  aboutJ 
10  parts  of  a stabilizing  ingredient  per  100  parts  of  the  1 
artificial  resin.  The  stabilizing  ingredient  contains  a resin  1 
with  substantially  no  basic  aminu  groups.  This  effect  is  i 
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achieved  from  the  condensation  of  formaldehyde  with 
j an  amide  of  the  group  consisting  of  urea  and  melamine  and 
i|  from  about  0.2  to  about  6 parts  of  an  adjuvant  material  per 
| 100  parts  of  the  artificial  resin.  Tliis  adjuvant  material  is 
| adapted  to  prevent  reticular  formations  in  the  coating  on 
i baking.  It  comprises  one  of  the  group  consisting  of  vege- 
! table  oils,  vegetable  oil  modified  alkyd  resins  and  unmodified 
| alkyd  resins. 

To  Allan  Berne-Allen,  Jr.,  of  Waynesboro,  Virginia,  was 
I grantcd  patent  2/43,950  for  his  development  covering  a vinyl 
ester  stabilized  with  an  anhydrous  ammonium  salt  of  an  or- 
ganic  carboxylic  acid.  The  assignment  was  made  to  du  Pont. 

A resin  molding  patent  was  received  by  William  Wallace 
Rowe,  Cincinnati,  Ohio.  The  patent  2,343,930  was  assigned 
to  Cincinnati  Industries.  This  development  covers  a process 
I of  molding  a laminated  textured  article  which  ineludes  assem- 
bling  between  a pressing  medium.  In  this  medium  is  a lami- 
nated charge  with  a creped  web  characterized  by  minute  folds. 
The  surface  of  one  of  the  pressing  surfaces  is  textured.  When 
the  creped  web  unfolds  by  expanding,  it  has  a substantially 
I uniform  association  with  a moldable  plastic,  this  plastic  being 
of  such  nature  and  in  such  quantity  that  the  web  and  the  plastic 
as  a unit  have  the  property  of  plastic  flow  from  regions  of 
| high  pressure  to  regions  of  low  pressure  in  a closed  mold. 

Kurt  E.  Ripper,  Bronxvillc,  New  York,  has  been  awarded 
a molding  composition  patent  2,344/33.  Mr.  Ripper  states 
tliat  this  composition  is  a heat  setting  material  suitable  for 
the  produetion  of  mold  pieces  having  a high  mechanical 
strength  embodying  certain  component  use  of  glass  cloth  im- 
pregnated  with  a polymerizable  aminoplastic  resin.  The  pat- 
ent has  been  assigned  to  the  American  Cyanamid  Company. 

The  Eastman  Kodak  Company  has  received  an  assignment 
of  William  M.  GearharYs  patent  2,343,658,  covering  a thermo- 
plastic  decorative  composition  and  its  process  of  prepara- 
tion.  This  process  consists  of  mixing  a synthetic  thermoplas- 
tic  resin  having  limited  compatibility  in  cellulose  organic 
esters  with  a cellulose  organic  ester  and  plasticizer.  The 
amount  of  the  resin  is  in  excess  of  the  maximum  solubility 
of  the  resin  in  the  plasticized  ester.  Accordingly,  a rton- 
homogeneous  mixture  is  produced  resulting  in  a composition 
which  when  molded  under  heat  and  pressure  presents  a naere- 
ous  appearance. 

A new  treatment  of  crystalline  vinylidene  chloride  polymers 
was  the  basis  of  a patent  granted  to  Ernest  H.  Harder,  Mid- 
land, Michigan.  The  patent,  2/44/11,  was  assigned  to  the 
Dow  Chemical  Company.  The  method  involves  the  treating 
of  a formed  article  of  a crystalline  vinylidene  chloride  poly- 
mer  possessing  orientation  parallel  to  a major  surface  of  the 
article,  which  ineludes  the  heating  of  this  article  to  a teni- 
perature  ranging  between  its  softening  point  and  about  50°  C 
below,  while  applying  a tension  short  of  the  breaking  load 
until  a permanent  elongation  is  obtained. 

Patent  2/45,112,  covering  a method  of  molding  plastic 
layers  and  conceived  by  Frantise  K.  Grundel  of  Bohemia,  has 
been  vested  in  the  office  of  the  Alien  Property  Custodian.  In 
this  patent  is  ineluded  a method  for  producing  raised  pat- 
terns  on  the  surface  of  materials.  A layer  of  plastic  material 
is  applied  on  the  face  of  a portion  of  the  form.  Tire  area  of 
the  form  not  covered  by  the  layer  is  then  made  impervious 
to  the  air.  The  side  of  the  form  opposite  to  that  on  which 
the  pattern  is  provided,  fs  subjeeted  to  suetion.  Thus,  the 
layer  of  plastic  material  is  drawn  tightly  against  the  patterned 
face  of  the  form  and  an  exact  impression  of  the  pattern 
appears  in  the  plastic  layer. 

The  trade-mark  Rcsynthetics  has  been  awarded  to  the  Reich- 
old  Chemicals,  Inc.,  Detroit.  The  trade-mark  applies  to  resins, 
speeifieally  synthetic  resins  and  processed  natural  resins ; resin 
Solutions,  particularly  plastic  resin  Solutions.  The  company 
claims  use  of  this  trade-mark  since  June  30,  1943. 

The  Crowe  Name  Plate  and  Manufacturing  Company, 
Chicago,  has  had  tlic  word  Crow plastic  trade-marked. 
This  trade-mark  covers  thermosetting  plastic  knobs  for  radio 
receivers.  The  company  claims  use  of  this  trade-mark  since 
March,  1941.  Two  other  trade-marks  have  also  been  awarded 
to  Crowe.  These  are  Croprest  and  Cro-Art,  the  former  cov- 
ering escutcheons  for  radio  instruments  made  of  embossed 
sheet  plastics,  while  the  latter  covers  tuning  units  and  es- 
cutcheons for  radio  receivers.  Botli  are  claimed  to  have  been 
in  use  since  1941.  end 
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A Treatment  and  Control  for  Industrial  Skin  Irritations 


Cut  out  this  ad  and  attach  to  your  letterhead.  It  will  bring  you 
a good  sized  jar  of  TARBONIS  without  charge,  a complete 
dispensing  Manual  and  an  attractive  booklet  we  can  furnish 
your  employees  on  sanitation  and  precaution.  Why  experiment 
further?  . . . TARBONIS  is  the  solution,  tested  and  proven  in 
Industry  . . . succeeds  where  many  other  methods  fail  . . . 
against  a long  list  of  irritants  encountered. 

THE  TARBONIS  COMPANY 

1220  Huron  Road  • • Cleveland  15,  Ohio 
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Problems  and  quaitioni  may  ba  submiHed 
to  this  dapartmant  for  answerinq  by  the 
teehnicel  aditors  or  spacialists  in  tha  industry: 


What  causes  the  sedimentation  from  water  circulating 
hj  Saran  Tubing?  What  can  be  used  to  safely  flush  out 
and  clean  the  tubing  interior?  We  have  on  display  a feniale 
ciroulatory  system  reproduced  in  plastics  which  appears 
to  be  a cellulose  acetate  tubing  (it  came  from  Germany 
prior  to  the  war).  The  pigment  in  the  liquid  circulated 
around  the  system  has  discolored  the  tubing  interior.  What 
can  be  done  to  restore  the  clarity  of  this  plastics  tubing? 

R.  H.,  Chicago,  III. 

More  information  should  be  available  as  to  the  soluble 
components  in  the  circulating  water. 

It  is  suggested  that  a solution  of  sodium  metasilicate,  in 
the  ratio  of  about  1 oz.  per  gallon  of  water  be  tried  in  the 
circulating  system. 

* * * 

Upon  removal  of  large  flat  phenolic  compression  mold- 
ings.  blisters  appear  on  the  molded  piece.  What  can  be 
done  to  remedy  this?  S.  A.  H..  Tennessee 

Are  the  presses  opened  while  the  plastic  material  is  hot? 

WE  BUY: 

THERMOPLASTICS  SCRAP 
IN  ANY  FORM: 


If  so,  try  cooling  the  molds,  using  water  in  the  heating  i 
space,  before  opening  the  presses. 

Blistering  may  be  caused  also  by  gas  trapped  in  the  mold.  I 
This  may  be  remedied  by: — 

1)  “Degassing”  the  mold  after  initial  closing,  2)  provid-  j 
ing  space  grooves  for  gas  to  escape,  3)  preheating  mate-  | 
rial  to  drive  off  gas  and  absorbed  water,  or  4)  closing 
mold  slowly  to  permit  gas  to  escape. 

Blistering  can  be  caused  by  insufficient  pressure  or  by 
non-uniform  heating  remedied  by  rearranging  the  chan- 
nels. 

* * * 


We  have  used  some  surfacing  veneers  of  phenol  for- 
inaldehyde  on  wood  slide  rules,  but  we  have  had  some 
difficulty  and  we  are  wondering  what  plastic  is  commonly 
used  for  the  sur  face  veneer  of  slide  rules  and  similar  cali- 
brated  instruments.  P.  R.  C..  Philadelphia,  Pa. 

It  is  believed  that  the  customary  plastic  veneer  used  on 
slide  rules,  etc.,  is  cellulose  nitrate  or  acetate.  No  reason  is 
apparent  why  phenol  formaldehvde  couldn’t  be  used. 


PHOTO  CREDITS 

The  following  list  shows  the  sources  of  pic- 
tures  used  in  this  issue,  where  the  sources  are 
not  mentioned  in  the  articles  by  firm  or  product 
names : 

19—  (Top)  U.  S.  AAF ; 20-(Top  L.)  Bake- 
lite  Corp.,  (Bottom  R.)  Loakhecd  Aircraft 
Corp.;  21 — (Upper  R.)  Acme  News  Photo, 
(Bottom)  Durez  Plastics  & Chemicals,  Inc.;  26, 
27,  28 — Consolidated  Vultec  Aircraft  Corp.; 
33 — Bakelite  Corp. ; 39 — Superior  Plastic  Co. 


MACHINERY- 


NEW 

USED 

REBUILT 


For  the  Plastic  Molding-  Rubber  • Chemical-  Wood  and  Metal 
Working  Industries.  Hydraulic  Presses,  Pumps.  Accuraulators. 
Mills,  Mixers.  Grinder*.  Machine  Tools.  Punch  Presses. 
Motors,  Botlers,  Air  Compresaors.  Etc. 

Standard  and  Special  Production  Equipment. 

We  Solicit  Your  Inquiries  and  Offerings 
From  Single  Items  to  Complete  Plants. 

INDUSTRIAL  EQUIPMENT  COMPANY 

873  Broad  Street,  Newurk  2,  New  Jereey 


Pk  Cellulose  Acetate 
kkCallalosa  Aceto-Butyrate 

► ► Polystyrene 

► ►Methyl  Methacrylate 
Pk  Poly vinyl  Ratin 

Wo  leporate  mixtures  of  any  Itind.  Wo  remove 
stool  and  all  othar  matals. 

Wa  rework  and  plaeticna  your  tharmoplastics  rna* 
toriak  inta  a good  molding  powdar. 

Wa  tal  raconditionad  tcrap. 

A.  BAMBERGER 

elmrfiti  Matirlth 

!•*  »•  Ut*  Brooklyn  11,  M.  Y. 

Tthykm!  IVargraaa  74117 
Cabla:  CK.mprU 


H.  Paulis  Plastics  Company 

217-221  toit  Wo.hington  Blvd. 
la»  Anga  la»  IS,  Califarnia 
Maldar»,  Fabricator»  of  «II  7ypa  plaitlc». 


PLASTICS  SERVICE  CO 

Tampar  Proof  Identification  Cards 
Badqe»  — Tool  Chackt  — Blua  Print  Holdert 
Name  Plate»  — Forming  — Febricatinq 
13  Years'  Experience 
in  Plastics  Production 
DEAl  DIRECT  WITH  MANUFACTURER 
1362  S Hill. LOS  ANGELES  IS,  CAUF. 


CELLULOSE  PRODUCTS  COMPANY 

Plastic  Iksst  Fabrication 
Cuitovn  Menwfsctvrisf 
Printlsf  — Forming  — llenkisf 
lex  47M  Flsrsnct  Sta.  las  Angeles  I,  Cal. 
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• STEEL  RULE  DIES 

• DIE  CUTTING 

• HEAT  EMB0SSING 

Here  is  a reiiable  source  ior  you  when 
the  need  is  for  Steel  Rule  Dies  or  Die  Cut- 
ting or  Heat  Embossing  on  sheet  plastics. 

We  are  engaged  in  making  ‘Steel  Rule 
Dies  for  finns  large  and  small  where 
quick  delivery  and  accuracy  is  of  vital 
importance. 

Also,  make  note  of  our  Die  Cutting  and 
Hot  Embossing  of  sheet  plastics  in  your 
source  file.  These  departments  are  com- 
pletely  equipped  and  well  staffed  for 
clean  workmanship,  large  production 
and  speedy  delivery.  Many  years  of  ex- 
perience  lie  behind  us  in  the  above 
Services  on  sheet  plastics. 

*Steel  Rule  Dies  ure  made  very  economieally  and  quickly. 

LANSKY  DIE  CUTTING  CO. 

194  Greene  St.  New  York  12,  N.  Y. 
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Adhesive  Cements 


From  long  and  successful  experience  in  the  glass, 
mirror,  mastic,  and  plastic  fields,  we  are  equipped 
to  develop  and  supply  adhesive  cement  to  affix 
many  materials — glass,  mirror,  metals,  rubber, 
fabrics,  spring  wire,  lead  and  tin  foil,  cellulose, 
synthetics,  ete. — to  other  materials  as  well  as  to 
plastic  products.  We  have  standard  adhesives 
that  are  applicable  to  many  jobs. 

Using  our  adhesives,  especially  developed  for 
cold  application,  your  affixing  operations  are 
made  easier,  quicker,cleaner  and  more  economical. 

We  supply  dear,  white,  black,  green-grey  and  red 
adhesives.  Quick  setting  adhesives  for  hot  and  cold 
apptications  also  supplied.  Instructions  provided. 

To  help  solve  your  plastic  adhesive  cement  prob- 
lems, take  advantage  of  our  free  consultation 
service.  Write  us  today. 

SUPPLIERS  OF  ADHESIVE  CEMENT  MATERIALS 

Packed  in  1 gallon  cans,  5 and  55  gallon  drums. 

PLASTITE  ADHESIVE  CEMENT  COMPANY 

737  North  Michigan  Avenue,  Chicago  11,  Illinois 
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WATERBURY  COMPANIES,  INC. 


KNOWN  for  many  years  as  The  Waterbury  Button  Company,  fhis  132  year  old  Connecticut 
manufacturer  has  changed  its  name  to  Waterbury  Companies,  Inc.  While  button  manufac- 
turing  is  and  will  continue  to  be  a division  of  this  Company,  it  is  nevertheless  but  one  of  six  sepa- 
rate divisions  manufacturing  a great  diversity  of  products.  Time  and  change  have  brought  about 
a need  for  a new  name. 

A Modern  Plant  with  the  Equipment 
and  Facilities  for  Volume  Production 


I m 

JSU  so**0*'t4 


olA  8» 

0or  tn9"'  will  v'°rk 

o-‘'«n;U  y°u 


Today  Waterbury  Companies,  Inc.,  is  manufacturing 
thousands  of  plastic  and  metal  products,  most  of 
which  are  identified  with  the  war  effort.  Its  modern 
and  efficient  plant  is  fully  equipped  for  volume  pro- 
duction. 

Although  largely  engaged  in  essential  war  work,  we 
are  thinking  about  reconversion  to  peacetime  pro- 
duction. Our  engineers  and  designers  will  gladly  plan 
with  firms  who  are  looking  for  a dependable  source  of 
plastic  and  metal  products. 


BUY  MORE 
WAR  BONDS 


sFPjj 


HASTEN 

VICTORY 


WATERBURY  COMPANIES,  INC. 

istabllshed  1812  • Department  L 

WATERBURY  • CONNECTICUT 
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A TRIUMPH  OVER  VENOM- 
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IN  INJECTION  MOULDING 


• This  already  famous  Snake  Bite  Kit  demonstrates 
both  the  adoption  of  plastics  to  a complicated  mechanism 
and  the  wide  diversity  of  our  custom  injection  mouldings. 

The  vacuum  pump,  an  intricate  system  of  valves  and  check 
valves,  calls  for  extreme  dimensional  accuracy.  Even 
while  the  plunger  is  depressed,  a constant  vacuum 
must  be  maintained. 

Notice  too,  if  you  will,  the  simplicity  of  assembly  — 
made  possible  by  the  metal  inset  moulded  into  the  plastic  mate-  eo0'°9raphs  -~  Co 

rial  — the  weather-proof  carrying  case,  and  the  package  eye  appeal.  °s,n'an  Kodak  c0 
These  same  features,  all  of  which  stem  from  our  development  department 
and  from  our  exclusive  moulding  equipment,  may  well  suggest  a moulded 
plastic  application  to  your  own  plans  or  product.  Direct  your 
first  question  about  plastics  to  the  Trio. 

* Moulded  for  Saundert  Venom  Extracfor  Co.,  Tarpon  Springs,  Fla. 


For  Custom  Injection 
Moulding  . . . try  the  Trio 


8 GRAFTON  STREET 


WORCESTER  8,  MASSACHUSETTS 


17  EAST  42nd  ST.,  NEW  YORK  17,  N.  Y. 
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EXCEL»-60 


KEEN  ENGINEERING 
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• The  facilities  Amphenol  has  to  offer  will 
prove  of  vital  importance  to  raany  com- 
panies.  At  the  opening  up  of  new  markets 
for  new  products  of  radically  new  materials 
Amphenol  can  handle  many  steps  of  fabrica- 
tion  during  times  when  it  would  be  imprac- 
tical  for  an  individual  company  to  tool  up. 


If  you  are  faced  with  a problem  involving 
the  industrial  or  electrical  use  of  plastics, 
call  on  Amphenol  engineers  to  help  you 
find  the  solution. 

Then  call  on  Amphenol  to  produce  the 
product  for  you,  quickly,  precisely,  in  any 
volume. 


mi. 


=J>  ELECTRO-HYDRAUUC  INTERNAL  GRINDE 


Modern  Functional  Design 
Throughout 
★ 

Neoprene  Insulated 
* 

Famous  Gold  Seal 
Spindle 
* 

Electrically-Operated 
Diamond  Wheel  Dresser 


At  Up-to-the-Minute  at  the  Plastics  Industry,  Itselfl 

Ready  ahead  of  time — the  Sav-Way  MH-1  combina- 
tion hand  and  electro-hydraulic  internal  grinder. 
5/ 32"  minimum  table  stroke!  Gatling  gun  table  speed, 
through  the  use  of  aireraft-type  micro-iimit  switehes 
and  solenoid-operated  valves.  Electrical,  automatic, 
adjustable  cross  feed.  Dozens  of  outstanding  features! 
It’s  a postwar  machine — ready  now  to  help  speed  to- 
day's  war  produetion!  Its  low  cost  will  surprise  you. 


JtfØl  INDUSTRIES 


Moclune  *lool 

BOX  117,  HARPER  STATION,  DETROIT  13,  MICH. 


Send  for  Actual  Photographs, 
Specifications,  and  Prices 


BUHDERS  OF 
FlUO  OAOIS 


MANO  AND  HVDRAUUC  INTIRNAl  ORINOERS  • PRODUCERS  OF  OOIO  SCA1  SFINDIES 
• MIC  ROM!  TIR  CHICKIRS  • FRICISION  AIRCRAFT,  AUTOMOTIVE.  ANO  ORDNANCE  FARTS 


rhe  End-User  gets 


under  our  skin! 


usy  as  we  are  doing  our  production  bit  for  the 
ar,  we  just  can't  resist  the  "end-user"  who  has 
problem.  To  us  it's  like  showing  a nice,  fresh 
»otprint  to  a bloodhound.  We  strain  at  the 
ash.  Nothing  can  hold  us  back.  . . . Maybe  we 
bend  too  much  time  “tolking  things  out."  On 
pcasion  we  find  ourself  recommending  a screw 
achine,  a laminated  part  or  a die  casting  . . . 
one  of  which  we  handle,  because  we  are  mold- 
rs.  But,  for  our  peace  of  mind  and  reputation, 
nd  the  future  of  the  industry,  we  prefer  to  be 
Juite  frank  about  what  plastics  can  and  can't  do. 


The  “end-user"  has  been  getting  under  our  skin 
for  twenty-six  years.  His  problems  have  been 
ours.  Many  of  them  we've  licked;  some  we 
haven't.  With  every  hour  of  our  production 
working  for  Uncle  Sam,  we  can't  spend  as  much 
time  as  we'd  like  with  our  friend  the  “end- 
user."  But  we've  packed  a lifetime  of  knowl- 
edge  of  the  industry  into  a mighty  helpful 
68-page  book:  “A  Ready  Reference  for  Plas- 
tics." If  you'd  like  a copy  just  write  on  your 
business  letterhead,  and  one  will  be  mailed 
post-haste. 


*The  manulacturer  whose  producf  could  who lly,  or  paitly,  be  made  trom  a molded  plastic. 


BOONTON  MOLDING  COMPANY 

MOLDERS,  BY  MOST  ALL  METHODS,  OF  MOST  ALL  PLASTICS 

BOONTON  • NEW  JERSEY  • Tel.  Boonton  8-2020 

NEW  YORK  OFFICE 

Chanin  Bldg.,  122  East  42nd  Street,  New  York  17.  N Y , MUrray  Hill  6-8540 
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Hand-Made  Model 
Saves  Uncle  Sam 
Time  and  Money 


D-B's  Versatile  Service 
Quickly  Discloses  Hidden 
“Bugs”  in  Army  Job 


m# 


IRVINGTON,  N.  J.  — How  the  ability  to 
quickly  supply  expcrimcntal  modcls  playcd  a 
vitally  important  part  in  the  reccnt  complc- 
tion  of  a molded  “military  secret,”  has  just 
becn  disclosed  by  the  Dillon-Bcck  Mfg.  Co. 

“Even  though  this  unit  was  necdcd  in  a 
hurry,”  statcd  a spokcsman  for  the  firtn,  “it 
was  decidcd  not  to  proceed  with  the  molds 
immcdiatcly.  Dctailcd  as  the  blueprints  were, 
the  Army  agrccd  with  us  that  thcre  were 
qucstions  about  the  application  which  should 
first  be  answcrcd. 


“For  instancc,  how  much  would  it  warp  at 
high  temperatures;  how  soon  would  it  crack 
at  low  temperatures;  how  much  contraction 
to  allow  for ; the  proper  gating  to  avoid  struc- 
turc-wcakcning  welds;  etc. 

“Our  practical  solution  to  thcsc  problems 
was  a suggestion  that  we  engineer  the  entirc 
job  from  a plastic  standpoint.  In  two  weeks, 
a completc  new  set  of  prints  was  prepared 
and  an  aetual  working  model  was  made  by 
hand  in  our  own  experimental  shop.  This 
model  quickly  showed  that  certain  changes 
were  necessary.  Had  the  application  becn 
made  from  the  original  plans,  the  cost  of 
changing  the  molds  would  have  becn  con- 
siderablc  and  two  months  of  prccious  time 
lost.  As  it  was  aetually  handled,  coordinatcd 
Dillon-Reck  efliciency  met  the  delivery  date 
with  a tried  and  proven  produet.” 

The  application  was  produccd  in  åts  en» 
tirety  by  the  Dillon-Bcck  conccrn.  Includcd 
was  the  design  and  manufaeture  of  metal 
inserts;  tumbling,  polishing,  and  astrmbly  of 
the  nine  parti  comprising  the  finished  unit 
and  the  design  and  produetion  of  a compact 
packaging  which  won  high  praisc  from  mili- 
tary officials. 


A ter  let  of  tSra  cm  hitlerlet  Is  eretteble  ifl  boollef  form. 

Wrifo  for  roor  froo  copy  of  "Tbo  D l Screp  Book" 

DILLON-BECK  MFG.  CO.  IRVINGTON,  N.  J. 

ENGINEERS  • DESIGNERS  • MOLDERS 
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Hydraulic  Uniis 
Assemble  into 
3000  p.  s.  i. 
Test  Equipment 
and  Benehes 

3000  p.s.i.  Cylinder  Tesf  Bench 
Manufactured  by 

Accmatool  Corp.  of  New  York,  N.  Y. 


HVCON 


REGISTERED  TRADE  MARK 


PUMPS 
ACCUMULATORS 
PRESSURE  METERING  VALVES 


4-WAY  VALVES 

UNLOADING 

AND  RELIEF  VALVES 
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fOLYSTYRENE 


WoiU  'JodcUf 

lor  compUt#  d 
pbyrical  prop«rtl«i 
Polyatyrana,  plua  t 
•paeihcitloBi  oa  åta 


propartiai. 


ploto  data  oiriig 
of  Acadia 
l tabla  ol 
Ila  olodrical 


/JcatLia  Styudoif 

Flaalbla  al— 100*  F.  and  bai 


■7  ol  tba  alactrical  propor- 
liaa  ol  Polyatyraao.  Idoai  lor 


aaaiaroai  application*.  Wrlta 
lor  laloraialloa  oa  lotai  aow 
aaallabla.  aad  dala  oa  pbyalcal 
a ad  olodrical  pro  parti  aa. 


Posaeasing  unusual  electrical  insulating 
properties— among  many  others — Acadia 
Polystyrene  is  used  aa  special  insulation 
for  radio  and  other  high  frequency  equip- 
ment  auch  aa  switch  bozes,  etc.  In  this 
role,  Polystyrene  refinea  the  transmission 
of  the  electrical  current. 

Add  to  the  facts  presented  here,  Acadia'a 
"wide  experience  in  the  plaatica  field, 
and  you  have  the  reasons  why  Acadia 
Polystyrene  merits  your  inveatigation. 


Dioloctric  Conatant  . ...2.8  lo  2.6  *1  baquait 

Powar  Factor,  60  cycloa 0001  I 

lO*  cycloa OOOl  I 

10*  cycloa 0001  I 

Diol.  Strongth.  Volta/Mil  Vi". . Short  timo  30( 
8top  by  atop  45( 

Volumo  Roaiativity,  ohma-cma 10' 

Hoal  Roai atanco  1 80°  F.  lo 

8oftoninq  Point 1 90°  F. to 

Spocific  Gravity 1 .08 


Combiaiag  a favorablo  dioloctric  ooaataat  atrac 


powar  factor.  Acadia  Polratyroao  ia  oqual  lo  < 
, aad  is  øløctrically  supønor  to  aoy  ot 


aad  mica.  t 
mørclol  plast ic. 


CoBaidor  alao  tbo  valuoa:  soro  wator  abaorptfc 
Hvo  Iroodom  from  advorao  olfocta  by  acida. 


Com  plata  dolalla  aro  availablo  oa  roquoat  - for  quick  rol* 
orooco  aooo  ol  Polyalyroao‘a  oaluoa  aro  gtooa  al  rtgkt: 


alcobol,  alack  qaaoa,  woatbor,  aad  olc;  aa  l 
dioloctric  coaalaot  valuo,  aad  high  toaailo  atn 
3500  to  5000  Iba.  par  aq.  ia. 
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PL ASTICS 
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(MTISENT1L  m COMPANY,  Inc. 

announces  formation  of  a 

PLASTICS IMVIMDV 


Addition  of  the  Reynolds  Molded  Plastics 
facilities  to  new  laminated  plastic  department 


rounds  out  service  for  supplying  industry  needs 


To  assure  customers  of  complete  facilities 
in  its  plastic  operations,  Continental  Can  Com- 
pany, Inc.,  has  acquired  the  Reynolds  Molded 
Plastics  division  of  Reynolds  Spring  Company. 
In  addition,  Continental  has  a substantial  inter- 
est  in  Marco  Chemicals,  Inc.,  producers  of  MR 
resins  used  in  the  laminated  plastic  "Marcolite.” 

To  meet  the  increasing  needs  of  industry  now 
and  after  the  war,  Continental  has  combined  its 
vast  research  and  engineering  facilities  with  those 
of  its  new  acquisitions.  The  result  is  a complete 
new  Plastics  Division,  fully  equipped*to  handle 
widely  diversified  plastic  requirements. 

The  Molded  Plastics  Department  is  turning 


out  plastics  for  a variety  of  products  by  com- 
pression,  extrusion,  injection  and  sheet-form- 
ing.  Reynolds  Molded  Plastics  — a peacetime 
producer  of  plastic  parts  in  the  automotive,  re- 
frigeration,  appliance  and  other  fields — is  in 
Cambridge,  Ohio.  One  of  the  most  modern  plas- 
tic plants  in  the  United  States,  it  has  both  ample 
production  capacity  and  strategic  location.  It  is 
now  turning  out  important  parts  for  bomber  and 
fighter  aircraft. 

The  Laminated  Plastics  Department  produces 
the  new  thermo-setting  contact  laminate, 
"Marcolite.”  This  sturdy,  light-weight  plastic  is 
fabricated  in  Continental  plants  in  Chicago  and 
Jersey  City. 


CAN  COMPANY,  INC. 

MOLDED  PLASTICS: 

Reynolds  Molded  Plastics  • Cambridge,  Ohio 

LAMINATED  PLASTICS: 

Continental  Can  Company,  Inc.  • Chicago 
New  York  • Los  Angeles 


Continental ’s  Plastics  Division  is 
engaged  mainly  in  wartime  research 
and  manufacture  now.  But  we’re  also 
planning  for  peacetime  products.  If 
you  have  the  necessary  priority  now 
or  are  planning  post-war  products, 
we’ll  be  glad  to  help. 


LAMINATION  • COMPRESSION  • INJECTION  • EXTRUSION  • SHEET  FORMING 
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This  is  the  only  modern  Assembly  Line  screw  so  designed  that  it  also 
operates  with  an  ordinary  type  screwdriver  . . . even  with  a piece  of 
flattened  steel  rod  in  emergency.  The  only  requirement  is  that  the  screw- 
driver or  flattened  rod  be  reasonably  accurate  in  width.  The  thick- 
ness  of  the  blade,  so  important  with  other  screws,  is  a secondary  con- 
sideration  with  CLUTCH  head  because  its  roomy  recess  allows  great  lati- 
tude in  this  respect.  Obviously,  a broad  tolerance  like  this  is  invaluable 
in  field  service  where  the  Type  "A”  Drivers  (used  for  the  fast  tempo 
of  Assembly  Line  work)  may  not  be  immediately  available.  This  log- 
ical  simplificd  design  applies  to  all  sizes  and  styles  of  CLUTCH  head 
Screws  ...  an  exclusive  feature  that  is  daily  proving  its  worth  in  the 
War  effort  by  keeping  men  and  machinSs  in  motion  when  time  is  vital. 

Personally  test  this  feature  . . . and  the  many  other  exclu- 
sive CLUTCH  HEAD  advantages  for  faster,  safer,  and  lower- 
cost  produetion.  Ask  us  to  mailyou  package  asaortment  of 
CLUTCH  head  Screws  and  sampleof  the  Type  "A”  Bit.  You 
will  find  that  CLUTCH  head  is  Tha  Sera»  That  Salla  Itaalt. 


You  may  order  CLUTCH  head 
Screws  in  Standard  and  Thread- 
forming  typea  for  evary  pur 
pose  Thair  produetion  is 
barked  by  tha  rasources  of 
this  Corporation  and  by 
those  of  responaibie  Licensaea. 


This  rugged  Type  "A”  Bit  it 
an  important  lower-cott  item. 
It  dtlivera  longer  uninter- 
rupted  service  and  a 60- 
tecond  application  of  the  end 
turface  to  a grinding  wheel 
rastorss  its  original  efKciancy . 


UNITED  SCREW  AND  BOLT  CORPORATION 

CHICAGO  CLEVELAND  NEW  TOBK 
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STRONG  POINTS  that  stand  up  when  you 


SMOOTHNESS(Yg|p^that  will  speed  your  work 


PRECISION  GRADING 


accurately  spaced 


DURABIUTY  to  save  you  time  and  money 


□ OPACITY  for  sharp 


reproduction  of  every  line 


□ CLEAN  ERASURE  that  leaves  no  "ghost  lines 


CHECK  THEM  ALL  ? T HEN  GET  THEM  ALL, IN 


FREE  TEST  SAMPLE! 

Just  write  us,  naming  this  maga- 
zine  and  your  regular  pencil 
dealer,  and  wc  will  send  you  a 
TURQUOISE  pencil  or  lead, 
in  any  grade  you  desire. 

Reg.  U.  S.  Pat.  Off. 


"CHEMI-SEALED" 


(SURER  BONDED) 


DRAWING  PENCILS  AND  LEADS 


EAGLE  PENCIL  CO.,  703  EAST  13th  ST.,  NEW  YORK  • eagle  pencil  co.  of  canada,  ltd.,  toronto 
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pLASTICS  frequcntly  do  their  bit  in  helping  the  sale 
of  goods  or  products  made  from  other  materials. 
Here  is  an  interesting  example  described  in  this  issue : 
new  technique  utilizing  plastics  molds  makes  possible 
; cconomical  production  of  small-scale  models  of  massive 
jipment. 

Tomorrow’s  salesman  of  heavy  machinery  or  other 
gc  units  will,  in  effect,  carry  his  sample  of  a dredge  or 
am  shovel,  of  a bulldozer  or  a tractor,  in  his  briefcase ! 

VERSEAS  markets  beckon  to  the  plastics  industry  as 
they  do  to  other  American  industries.  In  its  various 
nifications,  the  industry  is  in  an  exceptional  position  to 
•ve  the  peculiar  requirements  of  almost  any  foreign 
rket. 

\ country  being  rapidly  industrialized,  such  as  Brazil, 
Jvides  an  inviting  market  for  our  manufacturing  equip- 
nt  and  basic  raw  materials  for  its  domestic  output  of 
stics  goods. 

\ country  such  as  Mexico,  which  has  both  native  plas- 
s raw  materials  and  which  also  offers  a potential  mar- 
for  American  consumer  goods,  can  be  supplied  with 
icrican  industrial  equipment  as  well  as  finished  plastics 
xluets. 

Dther  markets,  for  example,  Bolivia  and  Ecuador,  offer 
ple  export  outlets  for  a wide  range  of  American  plastics 
isumer  merchandise. 

\nd  it  must  be  remembered  that  South  America  is  not 
•essarily  our  main  export  market.  For  prior  to  1939, 
al  United  States  exports  were  ahout  equallv  divided  be- 
ten Europe,  South  America,  and  the  other  world  mar- 
s. 

Jniquc  post-war  export  possibilities  may  well  be  pro- 
cd  in  the  development  of  special  plastics  to  mcet  foreign 
rket  needs.  An  example  of  this  would  be  plastics  able 
resist  tropical  deterioration  from  furigi,  insects,  and 
•teria.  Work  in  this  direction  is  already  under  way, 
insored  by  the  Army  and  Navv,  although  st  r i ct  ly  for 
dication  to  military  equipment  for  the  duration. 
nter  national  competition  is  tough.  And  the  export  field 
i plenty  of  angles  which  are  different  from  domestic 
liness.  Export  thinking  on  the  part  of  the  industry, 
refore,  should  not  be  superficial,  nor  should  planning 
export  trade  be  hurried. 

• 

|RODUCTION  of  plastics  may  be  still  measured  only 
in  millions  of  pounds,  which  may  not  he  impressive 
en  compared  to  the  millions  of  tons  in  which  steel  out- 
is  recorded. 

3 ut  impressive  indeed  are  the  comparative  annual  fig- 
» since  1929.  In  that  year,  this  country’s  production  of 
stics  materials  was  reported  at  33  million  Ibs.  By  1935, 
sad  reached  95  million.  The  1939  output  hit  a total  of 
t million.  And  in  1943,  the  estimated  output  skyrocketed 
951  million  Ibs — an  incrcasc  of  almost  2800%  in  the  13 


years  since  1929,  or  an  average  annual  increase  of  214%. 

Of  this  1943  output,  the  phenol  formaldehyde  resins  ac- 
counted  for  283.4  million  Ibs.  Phthalic  alkyd  resins  fol- 
lowed  with  147.1  million;  while  melamine  and  urea  resins 
were  third  with  123.6  million  Ibs. 

With  new  formulations  announccd  almost  daily,  with 
new  uses  projeeted,  it  will  be  interesting  to  see  what  the 
1944  production  records  will  disclose.  What  will  be  the 
relative  position,  for  example,  of  ethyl  cellulose,  with  its 
rapidly  developing  uses  and  a comparativcly  small  output 
of  3.9  million  Ibs  in  1943?  And  what  new  plastics  may 
appear  in  the  tabulation  for  the  first  time? 

• 

AS  production  of  plastics  soars  under  stimulus  of  war 
demands,  down  go  the  prices  of  several  important 
basic  raw  materials.  Economies  effectcd  through  the 
vastly  increased  wartime  output  furnish  the  immediate 
reason  for  the  recent  reduetions  in  the  costs  of  du  Pont’s 
nylon  molding  powder,  Rohm  & Haas’  Plexiglas,  and 
Goodrich’s  Geon  vinyl  resins.  But  an  equally  impelling 
reason  for  putting  the  lower  costs  into  effect  without  delay 
is  to  prepare  plastics  for  a sound  post-war  compctitive 
position  against  other  materials. 

And  this  is  exactly  what  the  industry  welcomes.  For  it 
knows  that  in  many  of  the  wartime  applications  of  plastics, 
material  costs  are  frequcntly  a secondary  consideration  to 
other  factors,  such  as  performance,  vital  in  military  equip- 
ment. With  the  return  of  eivitian  production,  however, 
the  question  of  competitive  material  costs  will  loom  in- 
creasingly  larger.  By  announcing  lower  costs  now,  much 
immediate  impetus  is  given  to  wider  investigation  in  the 
use  of  plastics  for  post-war  products. 

• 

DISADVANTAGES  of  plastics  materials  have  a way 
of  disappearing  under  the  pressure  of  rcsearch  per- 
sistence  and  genius.  (Or  are  genius  and  persistence  syn- 
onymous  ?) 

Here  is  the  Hercules  Powder  Company  with  a new 
form  of  cellulose  nitrate  which  promiscs  to  eliminate  the 
objectionable  characteristic  of  flammabilitv.  And  also 
highlighting  the  news  is  Monsanto’s  Certx,  a thcrmoplastic 
with  an  unusually  high  degrec  of  resistance  to  heat  dis- 
tortion.  Both  developments  are  discussed  in  this  issue. 

• 

IF  an  editor  be  permitted  to  have  a favorite  child  aniong 
the  departments  of  his  publication,  then  this  editor's 
choice  falls  on  our  "On  the  Drafting  Board"  seetion. 

For  here,  aeross  our  desk  appears  the  shape  of  plastics 
things  to  come,  reflected  in  the  keen,  yet  sound  imagination 
of  many  young  designers  who  have  accepted  plastics  as 
their  favorite  medium. 

And  although  we  frequcntly  temper  the  imagination  with 
an  insistent,  "H'hy  have  vou  chosen  plastics  for  this  de- 
sign?”, we  never — well,  hardly  ever — quench  the  enthusi- 
asm  of  the  designer.  — A.  F...  J. 
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O/wn  Potter  cm  et  tfwwitcctiott  to 

Tool  and  Die  Makers 

Who  Have  Shop  Problems 


• Several  years  ago  Kearney  & Trecker  began  helping  tool  and 
die  makers  with  their  shop  problems  whenever  they’d  write  in 
asking  as  to  the  best  method  of  producing  a particular  tool  or 
die.  These  requests  for  help  included  the  making  of  plastic  molds 
— forging,  die  casting,  stamping,  and  drawing  dies.  In  fact, 
they  covered  the  whole  tool  and  die  field. 

• In  many  cases  our  Model  D Rotary  Head  Miller  would  handle 
the  job  to  perfection  — in  other  instances,  after  looking  at  the 
blueprints,  we’d  recommend  some  other  method  of  producing 
the  tool  or  die  that  was  troubling  them. 

• Because  of  the  extreme  pressure  which  all  of  us  were  working 
under  at  that  time,  we  didn’t  publicize  the  fact  that  such  service  was 
available.  BUT . . . now  we  have  set  up  facilities  in  our  Tool  and 
Die  Department  which  will  enable  us  to  give  you  prompt  advice 
without  obligation,  as  to  the  fastest,  cheapest  way  to  do  the  job. 

• If  our  Model  D Rotary  Head  Miller  is,  in  our  judgment,  the 
best  bet  for  producing  it  — we’ll  tell  you.  In  fact,  we’ll  even 
make  the  job  for  you  at  a very  nominal  cost  here  in  our  own 
Tool  and  Die  Department.  What’s  more,  we’d  welcome  having 
one  of  your  men  come  to  the  plant  to  watch  us  make  it. 

• //,  on  the  other  hand,  we  feel  that  there’s  a hetter  method  of 
producing  the  tool  or  die  — we’ll  return  your  blueprints  with  our 
recommendations.  Fair  enough? 

If  you!  re  inter  est  ed  — write  Tool  and  Die  Division, 
Kearney  & Trecker  Products  Corp.,  Milwaukee  14,  Wis. 


Kearney  & Trecker 
Products 

CORPORATION 


COUPLINGS 

'WtrtJUwrt' 


ABOVE:  Plojtic  coupling  ports  coming  from  one  of 
In  th«  Amoi  plant.  BEIO  W:  Parts  being  inspected  a 
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If  all  the  plastic  couplings  molded  by  Amoj  were  used 
to  joio  50-foot  lengths  of  hose  into  a single  line,  we 
could  turn  on  the  hydrant  here  and  sprinkle  water  on 
the  desert  land  of  central  Australia— and  still  have  some 
extra  hose  sections  for  side  excursions  . . . Plastic  hose- 
couplings  are  units  of  three  separate  pieces— all  molded 
by  the  extra  fast  and  eflicient  injeetion  process.  This  is 
but  another  example  of  what  Amoi  does  for  many  dif- 
ferent companies  who  appreciate  the  quality,  cconomy 
and  colorful  sales  appeal  of  molded  plastics. 

• • • 

Many  a produet  engineer  is  planning  now  to  redesign 
parts  and  produets  for  plastics— to  mect  the  flood  of 
business  after  the  war.  For  such  men,  Amos  has  prepared 
an  informative  booklet  of  general  information  and  tech- 
nical  data.  You  nced  only  to  writefor  your  copy  of  "Will 
You  Use  Plastics?”  It’s  free.  No  obligation.  Just  address  . 


Custom  Mol  dert  of  Parts  and  Products 
by  the  Injeetion  Process 

MOS  t.OlOtO  PUST1CS,  tOIRIMSH.  INDIUM»  . DhMMKMn 


PLASTICS 


Here  are  a few  of  the  plastics  items  for  which  premium  distributors  paid  $25,000,000  a year 


Premium  Coods  Oiier 
Large  Post-War  Volume 


By 

2~}ranh  ^/.  'lÅÅi  (J  (j  on  er 

Editor  of  Premium  Practice  & Business 
Promotion  for  25  years,  Mr.  Waggoner 
is  often  consulted  on  how  to  conduct 
premium  campaigns,  is  an  expert,  too, 
on  tho  legal  phases  of  the  subject 


Premium  Field  is  Held  Ready  to 
Absoxb  $50,000,000  oi  Plastics 
Products  Annually  Aiter  the  War 


WHEN  one  speaks  of  the  field  of  premiums  there 
comes  up  the  vision  of  coupons  and  a miscel- 
laneous  array  of  small  items  unless  one  has  taken  time  to 
become  familiar  with  premium  distribution  as  an  estab- 
lished,  stable  market  for  a large  volume  of  manufactured 
items.  To  the  uninitiated  it  may  come  as  a surprise  to 
learn  that  in  the  years  before  the  war,  premium  distributors 
spent  more  than  $400,000,000  a year  for  the  manufactured 
items  they  distributed.  The  retail  value  of  this  merchan- 
dise  was  at  least  one  billion  dollars. 

The  effect  of  premiums  combined  with  sales  of  sponsor- 
ing  products  can  well  be  imagined.  On  the  authority 
of  one  analyst,  premiums  have  been  the  motivat  ng  factor 
in  the  sales  of  $13,000,000,000  worth  of  merchandise  a 
year. 

Few,  it  any,  methods  of  advertising  and  sales  promotion 
have  equaled  the  medium  of  premiums  in  the  rapid  ex- 
pansion  of  businesses  that  sponsored  their  use.  The 
growth  of  premium  use  has  reflected  the  public’s  acceptance 
of  this  form  of  merchandise.  When  the  war  is  over, 
and  premium  merchandise  is  again  to  be  had,  there  should 
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These  Lumarith  desk  accesuories  can  be  put  to  work  introducing 
new  post-war  products  and  recruiting  buyeis  for  standard  items 


be,  in  the  opinion  of  both  premium  users  and  the  manu- 
facturers  of  premiunts,  a great  revival  of  premium  use, 
reaching  a volunte  never  before  attained. 

Prior  to  the  war,  when  plastics  were  just  beginning 
to  hit  their  stride,  it  is  estimated  that  out  of  the  $400,- 
000,000  spent  annually  for  premiunts,  the  volume  of 
plastics  sales  were  at  least  $25,000,000. 

Premium  cantpaigns  frequently  absorb  quantities  un- 
heard  of  in  any  other  field.  They  often  make  it  necessary 
that  the  order  be  split  up  among  a number  of  factories  so 
that  the  required  aggregate  may  be  on  hand  at  the 
appointed  time.  Here  is  one  example  of  premiums  as  a 
volume  outlet : The  initial  order  for  cereal  bowls  to 

spearhead  the  introduction  of  a new  cereal  was  5,000,000, 
and  that  alone  accounted  for  the  sale  of  10,000,000  pack- 
ages  of  the  product. 

Plastic  bathroom  tumblers,  in  pastel  shadcs,  by  the 
hundrcds  and  hundreds  of  thousands  found  their  way 
into  bathrooms  all  over  the  land,  and  along  with  them  a 


Prsjudtc*  against  us»  of  butt*r  sub»titut»s  could  b»  count»r»d  by 
supplytng  motds  to  tbap»  th»  conv»ntional  quartor  pound  bai 


well  known  ntake  of  tooth  paste  got  wide  distri , 

Measuring  spoons  for  coffee,  given  free  with  th 
chase  of  a pound  of  the  sponsoring  brand,  havtL 
used  in  box  car  figures.  Spoons  in  all  sizes  aij 
varied  uses  have  been  used  by  the  millions  in  the  aggjj 

The  introduction  of  the  clear  plastics  was  in« 
welcomed  by  premium  users  and  salad  forks  and  • 
cake  and  vegetable  slicing  knives  were  among  th 
items  that  were  promptly  utilized.  Novelty  items,  ci 
cases,  compartment  boxes  and  others  for  a vari 
uses  were  beginning  to  be  used  when  the  war  intet 

Jewelry,  long  one  of  the  successful  premium 
gave  full  play  to  the  use  of  plastics,  especially 
novelty  class,  until  it  too  felt  the  impact  of  the  war. 
and  games  represent  another  class  in  which  plastic 
making  great  strides. 

We  must  go  back  to  the  astronomical  figure  class 
we  mention  the  millions  of  buttons,  badges,  embler 
other  tokens  of  membership  in  one  juvenile  organ, 
after  another,  promoted  usually  by  manufaetun 
products  used  by  boys  and  girls. 

Plastics  found  growing  favor  with  premium 
as  parts  of  other  products,  in  office  and  desk  accesj 
cases  for  clocks,  radio  cabinets  and  others  almost  ▼ 
end. 

There  has  been  no  attempt  other  than  to  sketch 
of  the  highlights  in  the  prewar  use  of  plastics.  I 
war  effort,  plastics  and  their  uses  have  made  an  ai 
comparable  to  a decade  or  more  of  peace.  W 
processes  of  produetion  in  line  after  line  have  opet 
unlimited  new  applications  of  plastics.  To  the  1 
the  progress  has  been  staggering  in  its  scope  8 
complishment.  And  the  premium  field  is  only  0 
the  many  in  which  the  plastics  industrv  is  undo» 
on  the  verge  of  significant  developments. 

The  Post-War  Picture 

Wliat  are  the  opportunities  for  plastics  in  the  po 
premium  field? 

The  field  and  range  appear  practically  unlimited. 
is  because  the  accepted  answer  to  the  question  J 
makes  a good  premium?”  is  always  “Wanted  mercha 
Measured  by  that  yardstick,  plastics  in  the  post-w 
have  a premium  opportunity  unrivalled  in  the  hist 
the  industry.  To  the  extent  the  industry  can  p 
“wanted  merchandise”  the  oyster  is  theirs. 

In  discussing  with  leading  premium  users  their  I 
toward  an  expanding  use  of  plastics  as  premiumi 
they  become  available,  there  was  an  eagerness  niatl 
to  see  the  new  developments  in  plastics  just  as  s 
possible,  and  with  no  attempt  to  limit  the  possible  1 

But  typical  was  the  point  stressed  by  a btqNfl 
certain  large  volume  user  of  premiums.  Emph 
that  he  knew  practically  nothing  of  the  many  di 
types  of  plastics  and  their  many  different  properl 
brought  out  that  he  would  have  to  depend  on  the 
to  submit  only  such  plastics  items  as  would  eq 
surpass  in  performance  similar  items  made  of 
materials. 

Another  buyer  was  keen  to  compare  plastics  tal 
with  china  and  glass,  particularly  cups  and  sauc 
well  as  tumblers,  pitehers,  and  various  small  itert 
on  the  dining  table  and  in  the  kitehen. 

The  head  of  the  premium  department  of  one 
prominent  advertising  agencies  whose  prefcrenci 
toward  jewelry  and  toys,  believes  that  plastics  I 
marvelous  future  in  those  lines. 

Without  exception  there  was  a favorable  predisj 
(Continued  on  f>age  88) 
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Inflated  Vinylite 
In  Furniture  Design 

4 Wi(L,n  £.  Wiener 

Engineering  Development  Department 
Gallowhur  Chemical  Corporation 

Low-Cost  Lounge  Chaix  iox  Outdoor  or  Home 
Use  can  be  Mass-Pxoduced  from  Heat-Sealed 
Elastic  Tubing  and  a Simple  Plywood  Fxame 


WO  years  ago,  if  anyone  had  suggested  that  we  would 
one  day  be  in  the  furniture  business,  we  would  have 
thought  the  idea  far-fetched,  to  say  the  least.  Today,  it 
looks  as  if  we  were  actually  heading  into  direct  manufac- 
ture  of  furniture,  or  at  least  into  close  association  with 
that  field.  And  behind  that  is  the  story  of  a new  type 
of  inflated  plastics  chair  which  we  have  developed  during 
the  past  18  months. 

Startlingly  enough,  the  origin  of  this  chair,  which  we 
believe  is  likely  to  break  ground  in  the  industry,  lay  in 
work  we  were  doing  for  the  U.S.  Maritime  Service  on 
Sunstill — a still  to  make  drinking  water  from  sea  or  con- 
taminated  water,  using  solar  heat  to  effect  evaporation. 
Details  of  this  particular  device  cannot  be  divulged  as  yet, 
except  that  it  employs  elastoplastics. 

Assigned  to  us  by  the  Government  in  the  development 
and  design  of  this  device  was  William  Miller,  who,  before 
joining  the  service,  studied  industrial  design  at  the  Frank- 
lin School  of  Professional  Arts  in  New  York.  In  the 
course  of  this  work,  he  conceived  the  idea  of  using  the 
same  elastoplastic  material  for  a chair.  Before  long,  this 


idea  developed  into  experimental  models,  one  of  which  is 
shown  in  Fig.  1. 

The  essential  part  of  this  chair  is  a vinylite  tube  made 
from  sheetng  about  0.020"  thick,  which  is  heat-sealed. 
Blown  up  with  air,  it  becomes  both  cushion  and  frame. 
A bicycle  pump  may  be  used  for  the  initial  inflation,  though 
it  can  easily  be  done  by  mouth  since  only  \yi  lbs  pressure 
is  needed  within  the  tube.  The  tube  can  be  inflated  to  any 
degree  of  hardness  or  softness  desired.  Once  filled,  it 
allows  very  little  air  to  escape.  The  material  is  decidedly 
tough,  but  should  someone  take  a notion  to  puncture  it 
with  a sharp  point,  the  hoie  can  be  patched  with  a vinylite 
solution.  Wooden  legs  screwed  into  a wooden  mounting 
ring  and  a canvas  seat  complete  a slump  chair  which  is 
easily  collapsible  and  portable.  Production  is  possible  on 
a mass  basis,  with  practically  no  assembly  cost. 

Fig.  2 shows  an  improved  design  of  laminated  plywood 
which  was  on  display  in  the  industrial  part  of  the  recent 
exhibition  at  the  Museum  of  Modern  Art,  described  else- 
where  in  this  issue.  With  a curved  mounting  for  the  tube 
( Continued  on  page  101) 


Fig.  1.  An  early  model  showing  tube  mounted 
on  a wooden  ring  and  covered  with  canvas 


Fig.  2.  Later  model,  which  is  mounted  on  lami- 
nated plywood,  has  metal  legs,  iishnet  cover 
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Extruding  Thermoset  Materials 


^J\ennet(  /s!  jf^orter 

Plastics'  London  Correspondsnt 


New  British  Method  Achieves 
Variety  of  Beaded,  Bent  and 
Curved  Sections,  also  Tubes 
of  Up  to  Six-Inch  Diameters 


THE  possibilities  of  the  extrusion  method  of  molding 
have  long  been  recognized  by  manufaeturers  and 
users  of  plastics  produets  in  Britain.  The  first  develop- 
ments  in  this  particular  field  were  the  thermoplastics, 
sueli  as  cellulose  acetate,  ethyl  cellulose,  and  polyvinyl 
chloride,  and  the  general  possibilities  with  materials  of 
this  type  are  fairly  well  known. 

Sotncwhat  less  known  are  the  present-day  possibilities 
of  the  thermosetting  conipounds,  particularly  of  the  phen- 
olic  type.  Considerable  progress  has  been  made  in  recent 
years  in  the  improvement  of  the  technique  for  producing 
sections  in  continuous  lengths  from  such  materials,  al- 
though  the  exigencies  of  war-time  have  not  permitted  de- 
velopment for  purely  eivilian  uses  in  doniestic  spheres. 
Neverthelcss  progress  has  been  made  and  there  are  a few 
applications  in  which  mass  produetion  is  now  possible. 

The  extrusion  process  is  spccially  suitable  for  the  pro- 
duetion of  a wide  variety  of  sections  that  could  not 
be  made  cominercially  practicablc  by  any  other  method, 
at  least  in  long  lengths.  In  aetual  practicc  there  need  be 
no  limit  to  the  length  of  an  extruded  section  in  thermo- 
setting  material,  whether  it  is  a phcnolic  or  an  urea  base, 
althnugh  there  are  limits  to  the  size  of  the  cross-section. 
One  of  the  largest  tube  sections  that  has  been  mass  pro- 
duced  by  this  process  is  some  6"  in  diameter  with  a wall 
thickness  of  approximatcly  which  has  been  in  use  for 
a considerable  time  for  the  Gestetner  duplicating  niachinc 
roller. 

The  domcstic  purposcs  for  which  widest  use  has  been 
made  of  extrusions  has  been  for  curtain  runners,  compris- 
ing  both  single  and  double  running  tracks.  Another  par- 
ticularly interesting  item  is  a box  section  57  mm.  square 
by  1.7  mm.  wall  thickness,  spccially  produccd  as  a gas 
cookcr  regulator  cover. 

A tubular  section  in  a variety  of  colors  has  proven  very 
pnptilar  for  kcttlc  handles,  this  being  a use  where  the 
low  heat  conductivity  of  the  material  is  of  special  import- 
ancc.  For  this  purpose  the  most  adaptable  section  is  a 
round  tube  25  mm.  by  21  mm.,  or  an  octagonal  tube  ap- 
proximatety  the  same  size.  Tubular  sections  in  different 
colors  have  also  been  in  great  demand  as  towel  rails  and 
the  color  range  makes  a special  appeal. 

Lamp  standards,  both  for  table  and  floor,  have  been 
made  up  from  extruded  tubular  sections.  this  being  an 
instance  where  the  wide  scope  of  the  process  can  l>e  suc- 
cessfully  exploited  owing  to  the  variety  of  profiles  which 
are  possible.  For  these  lamp  base  sections  the  exterior 
may  be  round.  square,  octagonal  or  fluted,  whereas  the 


In  this  lamp  bas*  the  extruded  tube  has  the  octagonal 
exterior  more  clearly  seen  in  the  cut  piece  at  leit 


bore  in  each  case  may  be  circular.  Beading  sections  for 
table  edges,  mirror  and  window  frarnes  and  similar  pur- 
poses  have  also  been  produced. 

Curved  Extrusion  Operations 

A use  for  which  these  sections  are  very  suitable  is  for 
electric  wire  dueting  where  the  insulating  properties  allied 
to  the  extensive  range  of  internal  profiles  can  provide  sep- 
arate channels  for  various  types  of  electrical  conductors. 
In  addition,  the  color  schemc  possibilities  make  such  sec- 
tions particularly  practical. 

There  is,  broadly  speaking.  no  limit  to  the  possibilities 
of  tube  sections  where.  to  nieet  special  requircmcnts, 
either  the  bore  or  the  exterior  or  both  can  be  produced  in 
special  profile  shapes. 

From  the  color  angle,  mottles,  as  well  as  plain  colors 
are  practicable  to  very  much  the  same  extent  as  compres- 
sion-molded  color  variations. 

Whcn  the  continuous  extrusion  of  thermosetting  plastics 
materials  was  first  developed  it  was  not  possible  to  pro- 
iluce  cominercially  other  than  straight  lengths.  Intensive 
work  over  the  last  few  vears  has  resulted  in  the  practical 
produetion  of  bent  and  curved  sections.  a process  having 
now  been  perfected  whereby  hending  takes  place  during 
the  aetual  extrusion,  hefore  the  final  curing  of  the  material 
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s completed.  For  obvious  reasons  there  are  limitations 
s to  the  degree  of  bending  which  can  be  obtained,  this 
æing  dependent  on  the  aetual  cross-section  concerned, 
mt  a satisfactory  bend  can  be  effected  to  a radius  approxi- 
nately  fifteen  times  the  tube  diameter.  For  example,  a 
ube  with  a 1"  outside  diameter  could,  by  this  new  tech- 
lique,  be  bent  to  a radius  of  15". 

■xtruded  Plumbing  Duct 

War-time  exigencies  have  held  up  developnients  of 
hermoplastics  for  purely  domestic  requirenients  but  the 
jreater  flexibilrty  and  the  wider  color  range  which  are 
possible  with  this  class  of  material  make  a variety  of  sec- 
tions especially  attractive.  Here  again  curtain  runners 
have  been  an  important  outlet.  Many  hundreds  of  thou- 
[ sands  of  feet,  mainly  in  cellulose  acetate,  have  been  manu- 
faetured  for  this  purpose  in  England,  particularly  in  an 
1 H section  where  the  dimensional  instabilitv  of  acetate  in 
varying  atmospheric  conditions  is  largely  nullified. 

The  different  degrees  of  flexibility  possible  with  thermo- 
plastics  give  greater  ease  of  manipulation  and  consequently 
various  sections.  especially  beadings,  have  been  put  to 
special  uses  where  corners  have  to  be  negotiated. 

A field  for  domestic  use  in  which  sections  in  both  ther- 
mosetting  and  thermoplastic  materials  are  and  will  be 
of  growing  importance  is  for  plumbing  systems.  So  far 
as  the  former  class  is  concerned  an  extensive  range  of 
tube  sizes  is  possible  for  the  convenience  of  hot  and  cold 
water  and  many  thousands  of  feet  have  been  in  use  for 
some  time  as  flushing  pipes  and  also  as  waste  pipes  from 
hand-basins.  Certain  types  of  thermoplastics,  more  par- 
ticularly the  polyvinyl  chlorides  in  fairly  rigid  form,  are 
in  great  demand  for  the  conveyance  of  cold  water  since 
tubing  made  from  these  materials  can  be  shaped  and  bent 
on  the  site  with  reasonable  facility  and  can  also  be  jointed 
by  comparatively  simple  processes;  not  altogether  unlike 
those  in  use  for  many  years  with  metal  pipes. 

In  this  application  it  should  be  reniembered  that  the 
thermal  resistance  of  practically  all  types  of  thermoplas- 
tics in  general  use  is  comparatively  low,  somewhere  be- 
tween  40°-60”  C.  Consequently  their  use  for  pipes  for 
the  conveyance  of  domestic  water  is  still  very  limited. 
The  greatest  attraction,  however,  of  both  the  thermoset- 
ting  and  thermoplastic  plumbing  pipes  is  their  almost 


Extruded  tubings  used  as  conduit  material  in  place 
of  metal  figure  prominently  in  the  assortment  above 

absolute  freedom  from  corrosion  and  the  consequent 
advantage  over  most  types  of  metal  piping  in  districts 
where  the  domestic  water  supply  is  of  the  “hard”  variety. 

It  is  fairly  certain  that  in  the  immediate  post-war 
years  the  scope  of  extruded  sections  in  plastics  materials 
can  be  and  will  be  widely  extended,  not  as  a rather 
doubtful  “substitute”  for  old  time  materials,  but  as  a 
fully  serviceable  or  better  still,  complementary  produet 
to  the  standard  types  in  use  now.  There  is  ample  room, 
particularly  during  the  post-war  building  period,  for 
both  the  old  and  newer  produets  to  be  used  either 
separately  or  together  so  that  the  fullest  possible  ad- 
vantages  of  each  are  utilized.  end 


Single  and  double  track  curtain  runners  are  lar  gest  home  outlet  for  extruded  tubing  in  England 


Abstroction  in  line  is  a keynote  lor  display 
of  these  laminated  articles  in  the  exhibltion 


Influence  of  Plasiics 
Stressed  in  Museum  Show 


THE  technology  of  modem  plastics  is  credited  with 
fceing  "possibly  the  greatest  single  influence  on  the 
shape  of  modem  useful  produets”  by  Scrge  Chermayeff 
and  Rene  d'Harnoncourt  in  the  catalog  of  the  15th  anni- 
versary  exhibition  of  the  Museum  of  Modem  Art,  New 
York.  That  statement  is  also  posted  on  the  walls  of  the 
museum,  where  it  cannot  fail  to  impress  the  tens  of  thou- 
sands  of  visitors  expected  to  attend. 

What  they  mean  is  that  plastics,  as  a wholly  new  type 
of  material,  has  stimulated  designers  to  make  a fresh 
start,  whatever  the  produet  they  are  concerned  with  hap- 
pens  to  be,  rather  than  to  imitate  someth:ng  which  has 
been  made  previously  in  another  material. 

“The  lack  of  conspicuous  strueture  in  synthetic  plastics,” 
they  go  on  to  say,  "and  the  ease  with  which  uninterrupted 
flowing  surfaces  can  be  produced  by  moldmg  have  given 
us  a new  range  of  compact  curvilinear  forms  that  are 
expressive  of  the  flexibility  of  the  material." 

Messrs.  Chermayeff  and  d'Harnoncourt  also  sound  the 
warning,  which  is  likcwise  a challenge.  that  the  very  ease 
with  which  plastics  can  be  handled  is  “a  danger  as  well  as 
an  asset,  $:nce  an  even  greater  integrity  and  discipline  is 
rcquired  of  the  designer  if  extravagance  can  be  indulged 
in  so  easily  and  without  additional  cost.” 

The  exhibition  is  arranged  so  as  to  bring  out  these  ideas 
graphically.  In  a display  of  tumblers,  flnsks,  plates,  piteh- 
ers,  etc.,  made  of  glass,  pottery,  inetals  or  plastics,  it  is 
plain  that  plastics  are  simply  an  alternative  practicable 
material  for  these  objeets. 

On  the  other  hand.  there  are  such  articles  as  the  inflatcd 
vinylite  chair  fdiscussed  in  a separate  article  in  this  issne) 
which  do  not  depend  on  precedent  for  their  design  because 
the  material  is  without  precedent.  That  is  to  say.  plastics 
are  no  longer  treated  merely  as  a sub<titute  for  glass  or 
pottery  or  metal  but  as  a material  having  its  own  uniqne 


properties  on  which,  together  with  its  use,  its  design  must 
be  based. 

Throughout  the  exhibition.  such  functional  design  is 
pointed  up  as  worthy  of  emulation,  while  imitative  design 
is  called  into  question.  For  example,  the  cathedral  motif 
of  an  early  model  of  radio  housing  is  contrasted  with  the 
one  illustrated  here  which  makes  no  concession  to  conven- 
tional  themes.  It  achieves  its  dccorative  effect — and  a 
striking  one  it  is — incidentally  to  its  primary  purpose, 
which  is  to  make  the  best  possible  receiving  instrument 
within  the  imposed  limits  of  size. 

The  industrial  produets  and  consumer  articles  in  plastics 
and  other  materials  are  grouped  in  a section  called  "New 
Design,”  as  part  of  a larger  exhibition  of  painting,  sculp- 
ture,  architecture,  photography,  and  dancc  and  theater 
design. 

A variety  of  plastics  materials  is  embodied  in  the  diverse 
objeets  on  display,  which  range  in  size  from  a knob  to  a 
boat.  Many  of  them,  like  the  airplane  parts,  plumbing 
fixtures,  safety  razors,  hinoctilar  case  and  navy  mess  ware. 
are  familiar.  Some,  like  the  plywood  boat  hull  dcscribed 
in  detail  in  another  article,  have  been  more  heard  about 
than  seen.  And  there  are  also  decided  novelties,  such  as 
the  inflatcd  vinylite  chair  which  is  also  the  subjeet  of  a 
separate  article,  a sun  hat  of  the  same  material  designed  by 
the  same  man.  plastic  sculpture,  and  transparent  boxes  put 
to  a number  of  new  uses. 

Wall  covcrings  and  screcns,  impregnated  papers  and 
woods,  a j ett  i son  fuel  tank,  sheetings  and  laminated  ve- 
neers,  surgical  splints.  plants  and  shells  dccorat  vcly  im- 
bedded  in  methacrylate  blocks,  head  hammers  and  juicers 
— these  give  an  idea  of  the  range  of  the  exhibits. 

The  onlv  factor  not  sufficibntly  laken  into  account  is 
color.  In  view  of  the  interesting  designer’s  model  on  dis- 
play made  of  vari-colored  plastic  sheets  and  wire,  it  is  odd 
that  there  should  be  so  few  end  produets  illustrating  the 
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'x  hi  bit  Urges  Freshness,  Originality 
n Design  ior  Objects  in  1 New  Medium 
lather  than  Acceptance  of  Old  Foxms 


iese  flowing  surfaces  illustrate  the 
>w  beauty  inherent  in  plastics  design 


jlor  possibilities  of  plastics  currently  being  exploited. 

Among  the  companies  participating  in  the  show,  whether 
js  materials  sources,  fabricators  and  inanufacturers  are : 
le  Bakelite  Corp.,  Catalin  Corp.  of  America,  Celanese 
ellulose  Corp.,  Columbian  Rope  Co.,  Dow  Chemical  Co., 
lasonite  Corp.,  Monsanto  Chemical  Co.,  National  Carbide 
,'orp.,  Rohm  & Haas  Co.,  and  Tennessee  Eastman  Corp. 

Also:  National  Die  Casting  Sales  Corp.,  Dazey  Corp., 
Vatertown  Mfg.  Co.,  Bryant  Electric  Co.,  R & R Plastics 
Voducts  Co.,  Dillon-Beck  Mfg.  Co.,  Kadette  Radio  Co., 
’hi!co  Radio  & Television  Corp.,  California  Institute  of 
'echnology,  U.  S.  Plywood  Corp.,  Evans  Products  Co., 
.Iarine-Air  Research  Corp.,  Fairchild  Engine  and  Air- 
lane  Corp.,  St.  Regis  Paper  Co.,  Vidal  Research  Corp., 
llenn  L.  Martin  Co.,  McDonnell  Aircraft  Corp.,  Wm.  L. 
•larshall,  Swedlow  Aeroplastics,  Marsh  Wall  Products, 
nc.,  Charles  F.  Orvis  Co.,  Eimer  E.  Mills  Corp.,  Hood 
Rubber  Co.,  Duranol  Products,  Bill  De  Witt  Baits,  Polar- 
>id  Corp.,  Kurz-Kasch  Co.,  Hughes  Autograph  Brush  Co., 
\uburn  Button  Works,  Henry  A.  Enrich  & Co.,  General 
dectric  Co.,  American  Insulator  Co.,  Amos  Molded  Plas- 
ics,  Curvlite  Products  Co.,  Richard  Delano,  Dr.  Charles 
i.  Sando. 

Among  the  designers  represented — designing  engineers 
>eing  anonymous  as  usual — are : Barnes  & Reinecke,  George 
Patterson,  Ray  and  Charles  Eames  and  L.  J.  Marhoefer. 

“New  Design,”  fourth  exhibition  of  its  kind  held  by  the 
nuseum  as  part  of  its  program  to  foster  sound  design  in 
nachine-made  articles  for  consumer  use,  emphasizes  plas- 
ics  much  more  than  its  predecessors  did.  Mr.  Chermayeff, 
hairman,  Department  of  Design,  Brooklyn  College,  assem- 
)led  and  installed  the  current  show,  together  with  Mr. 
1’Harnoncourt,  director,  Department  of  Manual  Design 
>f  the  museum. 

1 he  exhibition  opened  on  May  24  and  will  continue 
ihroughout  the  sutnmer,  end 


The  fishing  equipment  and  ski  poles  shown  in  the  exhibit 
give  an  idea  of  the  possibilities  of  resin  impregnation. 
Below  are  transparent  utility  boxes  displayed  in  the  show 
which  are  handy  for  keeping  small  tools  or  fishing  tackle 
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An  Analysis  of  the  Cost  and  Performance  of  Plastics  and 
Competing  Materials  for  the  Manufacture  of  Large  -Sized 
Functional  Household  Equipment  for  the  Post-War  Consumer 


^JredericL  Z.  p, 


earion 


Manager,  Plastics  Divislon 
Lyon  Metal  Products,  Inc. 


r HE  purpose  of  this  article  is  to  present  an  unbiased 
analysis  of  the  possibdities  of  plastics  for  structural  ap- 
ilications  in  relation  to  other  raw  materials.  It  represents 
he  results  of  a broad  study  that  can  be  covered  only 
lartially  here.  The  subject  stressed  will  be  the  mobile 
quipment  of  the  home,  especially  the  larger  sized  units 
ivhich  require  superior  structural  strength. 

1 The  immense  variety  of  structural  plastics  materials 
nakes  it  difficult  for  the  product  designer  to  decide  readily 
\ f plastics  shall  be  used  and  which  ones.  This  is  espe- 
rially  true  with  respect  to  the  economic  status  of  his 
iroducts  in  the  highly  competitive  post-war  period  that  is 
inticipated.  We  now  possess  facilities  to  produce  more 
|hf  the  various  raw  materials  than  we  have  ever  used 
(Ipefore  this  war.  Intense  competition  for  applications  and 
luarkets  will  result.  It  is  of  the  utmost  importance  that  we 
;elect  materials  and  manufacturing  processes  intelligently 
m that  in  turn  our  fabricated  products  will  have  a favor- 
able competitive  standing.  Superior  performance  at  lowest 
cost  is  what  puts  a product  ahead  of  its  competitors. 

Underlying  the  design  of  any  product  are  specifications 
iwhich  the  product  must  meet.  These  automatically  narrow 
down  the  list  of  alternate  raw  materials  to  be  employed. 
From  that  point  on,  the  rule  of  maximum  performance  bal- 
lanced  intelligently  with  lowest  cost  leads  directly  to  the 
best  choice. 

Structural  characteristics  in  plastics  materials  can  best 
be  obtained  from  a combination  of  high  strength  fillers 
and  resins.  The  resins  by  themselves  lack  the  necessary 
tensile,  flexural  and  impact  strength,  dimensional  stability, 
surface  hardness,  etc.,  all  factors  of  prime  importance  in 
a structural  material. 

To  all  practical  purposes,  out  of  the  enormous  variety  of 
plastics  materials  only  one  broad  group,  the  laminated  plas- 
tics, adequately  meets  structural  requirements.  Also,  the 
plastics  resins  to  be  used  narrow  down  to  the  thermosetting 
group,  although  laminates,  employing  thermoplastic  resins 
have  been  made.  The  basic  advantages  of  thermosetting 
resins  over  most  thermoplastics  for  structural  applications 
. are  higher  heat  resistance  and  stability  under  continuous 
heat,  better  surface  hardness,  lower  coefficient  of  expan- 
sion,  and  absence  of  cold  flow.  The  result  of  these  is  better 
dimensional  stability  and  usually  lower  cost. 

The  laminates  sub-divide  in  different  ways  according  to 
the  basis  used  for  comparison.  Based  on  the  rcinforcing 
fibers  used : 

Wood  Fibers 

Plywood,  paper  and  pulp 
Vegetable  Fibers 

Cotton,  hemp,  ramie,  sisal  and  flax 
Artificial  Fibers 
Glass  and  rayon 
Mineral  Fillers 

Asbestos-paper  and  asbestos-cloth 
On  the  basis  of  manufacturing  techniques,  we  can  sub- 
divide  the  structural  plastics  into: 

1.  The  conventional  laminates,  consisting  of  multiple  lay- 
ers  of  resin-treated  paper,  cloth,  etc.,  combined  under 
high  heat  and  pressure.  For  deep  moldings,  creped 
paper  and  cloth  are  usually  preferred. 

2.  The  low  pressure  laminates,  built  up  in  similar  man- 
ner,  but  produced  under  considerably  lower  pressure, 
sometimes  lower  heat  and  in  man.y  instances  without 


The  pulp  molding  process  måkes  possible  the  forming 
of  large  units  such  as  the  refrigerator  illustrated 
here  in  extemal  view  (above)  and  internal  view  (below) 


A Transparent  door  to  fresh  vege- 
table chamber  and  transparent 
panel  in  outer  door  of  box  itself 


B Series  of  removable  transparent 
trays  which  slide  in  and  out  on 
telescoping  ball  bearing  supports 
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Plastics  impregnation  ol  paper  pulp,  a new  wartime 
development,  promises  moldings  in  large  and  intricate 
shape».  Above.  the  worlcer  mixes  pulp  and  synthetic 
resin.  Below,  impression  molda  and  a finished  piece 


solid  dies,  employing  rubber  bags,  or  other  pliable 
material. 

3.  The  no-pressurc  laminates,  gencrally  similar  to  the 
second  group  with  tbe  exception  of  pressure  not  being 
cssential  for  proper  manufacture  and  sometimcs  heat 
lieing  unnecessary. 

4.  Pulp  molding,  using  fibrous  preforms  that  closely  con- 
form  to  the  diniensions  of  the  finished  product,  im- 
pregnated  witli  resin  and  ntoldcd  to  final  diniensions. 

The  paper  base  laminates  are  outstanding  in  providing 
dccorative  possibilities,  liecause  they  are  well  adapted  to 
incorporate  the  many  lieantiful  cfTccts  developcd  in  the 
printing  indnstry.  Inlays  in  scveral  colors.  cventually  with 
metal  hands  and  also  fluorescent  pattems  have  becn  made. 

In  purely  structural  apptications,  high  strength  sulfide- 
paper-ha.se  plastics  provide  high  tensile  and  flexural 
strength  at  low  cost.  In  design  and  fabrication,  howcver, 
it  must  Ite  kept  in  mind  that  the  lack  of  stretch,  inherent 
in  paper.  is  a limiting  factor  with  regard  to  the  curvatures 
possible,  and  this  also  influences  the  eost  of  produetion. 

The  creped  paper  hase  materials  are  a partial  answer  to 
this  problem.  The  impact  strength  of  the  paper  base  ma- 
terials is  not  on  a par  with  the  cloth  base  laminates,  a condi- 
tion  that  tends  to  limit  their  application  to  parts  that  are 


relatively  free  from  rugged  handling.  The  fabric  base 
laminates  are  to  be  preferred  where  severe  shocks  and 
impact,  as  well  as  superior  machinability  are  desired.  They 
are  also  superior  in  their  adaptability  to  deep  drawn  mold-  , 
ings.  A typical  application  is  the  Army  helmet  liner,  where 
highest  impact  strength  and  deep  forming  characteristics 
were  essential. 

The  low  pressure  laminates  and  no-pressure  materials,  i 
generally  are  applicable  to  the  same  type  of  product  as  the 
conventional  cloth  base  laminates,  but  have  the  added 
advantage  that  small  quantities  are  not  an  unfavorable 
produetion  factor  because  the  tool  costs  are  very  low. 

Post  forming  is  a new  technique  which  allows  flat  sheets, 
laminated  by  conventional  methods.  (and  therefore  reason- 
able  in  cost,)  to  be  forrned  into  simple  shapes  and  shallow 
draws  with  methods  similar  to  the  forming  of  nietals.  This 
process  has  application  in  simple  shapes  but  dæs  not  con- 
tribute  the  major  advantage  of  all  plastics,  the  possibility 
of  molding  finished  parts  that  do  not  require  additional 
assembly  work. 

The  plastics  molded  plywoods  find  their  application  prin- 
cipally  in  very  large  struetures  which  are  out  of  range  of 
most  presently  available  press  equipment  and  in  cases  ■ 
where  expensive  molds  and  presses  are  not  warranted  by 
the  number  of  pieces  required.  Small  boats,  most  aireraft 
assemblies  ineluding  primary  struetures,  certain  items  of 
furniture,  station-wagons  and  other  specialized  transport- 
vehiele  bodies  are  good  prospects  for  this  material.  Ply- 
wood,  in  particular,  is  to  be  preferred  where  maximum  1 
strength  for  minimum  weight  is  more  important  than  low- 
est  cost. 

Pulp  molding  is  a new  combination  of  plastics  resins  with  1 
an  old  technique,  long  used  in  the  manufacture  of  papier-  J 
mache  produets.  It  may  well  beeome  a major  branch  of  the  1 
plastics  industry,  just  as  the  combination  of  plastics  with  fl 
wood,  paper  and  textiles  established  the  basic  laminating  I 
industries. 

In  complex  curved  laminated  moldings,  no  satisfactory  I 
way  has  yet  been  found  to  eliminate  the  mating  lines  of  I 
the  patterned  cloth  or  paper  laminations.  These  are  visible  J 
in  the  finished  part  unless  it  is  black  in  color  or  paint- 1 
finished  after  molding.  This  defeats  a fundamental  advan-  J 
tage  of  plastics,  a permanent  molded  finish.  Pulp  molding  1 
ofTcrs  this  uninterrupted  solid  finish  plus  a combination  of  1 
other  desirable  characteristics  such  as  low  cost,  high  1 
strength,  alrnost  unliniited  curvature  allowed  in  product! 
design,  variations  in  wall  thickness  easily  accomplished,* 
inserts  safely  anchored  and  rapid  produetion  on  a semi-  fl 
automatic  basis. 

Now  these  structural  plastics  materials  must  prove  their  I 
merit  in  competition  with  such  structural  materials  as: 

Metals  Steel,  with  oven  baked  finishes  I 

Aluminum,  cventually  alumilited  I 

(oxidized  skin) 

Magnesium 
Stainless  steel 
Cast  iron  enameled 
Wood  Materials  Plywoods 

Hard  boards 
Vulcanized  fibre 

Other  Materials  Glass,  ceramics,  etc. 

For  most  mass  produced  mcrchandise,  standard  steel  fl 
excels  the  other  nietals  by  a considerable  margin  be- 1 
causc  it  provides  far  more  strength  per  dollar  than  its  col-fl 
leagues.  In  many  designs,  however,  special  characteristics! 
are  more  important  than  the  eeonomic  considerations  and  I 
in  such  cases  other  materials  will  be  preferred.  For  ex- 1 
ample,  light ness  in  aireraft  construction  designates  alumi-fl 
( Continued  on  page  98) 
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FOR  GOOD  MEASURE 


Tubing  extruded  by  Sandee  Mfg.  Co.  for  F.  W.  Dwyer  Mfg.  Co. 


TENITE  REPRESENTATIVES 

New  York,  10  East  40th  Street. 
Buffalo,  1508  Rand  Building. 
Chicago,  1564  Buildcrs’  Build- 
ing. Dayton,  Ohio , 305  Third 
National  Building.  Detroit, 
904-5  Stephenson  Building. 
Leominster,  Mass.,  39  Main 
Street.  Washington,  D.C., 
1125  Earle  Building.  Pacific 
Coast:  Wilson  & Geo.  Meyer 
& Company.  San  Francisco, 
15th  Floor.  333  Montgomery 
Street.  Los  Angeles, 402  Archi- 
tects  Building.  Seattle , 1020 
4th  Avenue,  South. 


MANOMETERS  equipped  witli  sliatterproof  Tenite 
tulling  are  rugged,  accurate  instruments.  A 
demand  for  unbreakable  gages  for  measuring  pres- 
sures  of  boilers  and  air-conditioning  units  led  to  the 
replacement  of  glass  tubing  by  transparent  Tenite. 

Produced  by  continuous  extrusion,  Tenite  tubing 
is  flexible  and  may  be  bent,  fornied,  or  curved  to 
meet  alniost  any  condition.  The  ends  of  the  tubing 
can  be  easily  threaded  and  may  be  tapered  to  make 
leakproof  press-in  connections. 

Tenite  plastic  tubing  in  continuous  lengths  is 
available  in  sizes  up  to  and  including  two  inclies  in 
diameter.  It  is  widely  used  in  the  beverage-dispensing, 
commercial  refrigeration,  and  aircraft  industries.  For 
further  information  about  Tenite  and  its  uses,  write 
TENNESSEE  EASTMAN  CORPORATION  (Subsidiary 
of  Eastman*  Kodak  Co.),  KINGSPORT,  TENNESSEE. 


CoJored  Acryiic  Win  dshield 
Increases  Pilots  Visibility 


Flg.  1.  (Abo»«)  Th«  National  Acceleratad  Weathering  Unit 


f-^ aul  Silveritone 


Engineering  Research  Dept., 
North  American  Aviation,  Inc. 


COLOR -FAST  SURFACE  DYED 
PAN  ELS  SHOW  NO  TENDENCY 
TO  CRAZE  UNDER  EXPOSURE 
TO  THE  RAYS  OF  THE  SUN 


ONE  cause  of  extrenie  pilot  disconifort  was  the  haze  ai 
glare  created  by  the  sun’s  ravs  on  the  transpare 
cockpit  enclosure.  One  reniedy  was  to  provide  the  ert 
nienibers  with  colored  glasses  and  sometimes  colored  visot 
but  these  appliances  not  only  reduced  range  of  vision  b 
more  often  than  not  were  more  of  a nuisance  than  a hel 
In  order  to  solve  the  problem,  North  American  Aviatk 
engineers  were  called  in.  After  some  study,  they  advana 
the  idea  of  usittg  an  entire  panel  in  the  cockpit  enclosui 
as  an  anti-glare  shield.  The  flight  test  department  su 
gested  coloring  several  enclosure  panels,  which  was  doi 
by  dip-dyeing  them  green,  and  then  inst  all  ing  them  on 
Mitchell  B-25  bomber  for  test.  At  the  same  time,  sms 
test  panels  were  placed  in  a specially-developed  accelerah 
weathering  unit  for  check  tests. 

The  colored  panels  immediately  were  endorsed  by  tl 
test  pilots  who  stated  tliat  they  definitely  increased  visit 
and  reduced  sun  glare,  but  faded  slightly  and  also  cra» 
badly  due  to  the  effects  of  sunlight.  The  same  defec 
were  noted  in  the  samples  being  tested  in  the  laboratof 
Because  of  these  failures,  an  extensive  series  of  laboratot 
tests  on  new  samples  from  a number  of  manufaetura 
were  instigated. 

Through  the  efforts  of  the  Krieger  Color  and  Chemifl; 
Company  of  Ix>s  Angeles,  therc  was  developed  a surfa© 
dyed  methvl  methacrylate  sheet  which  had  extrenie  fal 
ness  of  color  and  did  not  craze  when  exposed  to  tl 
effect  of  the  accelerated  weathering  machine.  Moi 
recently  the  du  Pont  Company  also  successfullv  dyr 
methyl  methacrylate  sheet,  which  does  not  fade.  In  th 
case,  however,  the  color  is  throughout  the  plastic.  Aftr 
considerable  deliberation,  it  was  dccided  that  the  proritf 
tion  part  to  be  dyed  would  be  the  enclosure  panel  nboj 
and  slightly  forward  of  the  pilot.  This  would  perifl 
elimination  of  the  sun  visors  mounted  beneath  this  pant 
After  final  engineering  approval  was  obtained  for  il 
dip-dyed  panels  and  the  first  produetion  parts  were  bein 
installed.  it  was  discovered  that  these  panels  still  crazt 
even  while  in  stock.  After  some  investigation,  it  was  ai 
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Fig.  3.  Spectral  trans- 
mission  curves  for 
Samples  1,  2,  5,  7,  10 


:ided  that  residual  solvents  used  during  the  dyeing  process 
vere  still  present  in  the  panels  and  if  not  completely  re- 
jnoved,  caused  stresses  to  appear  and  thereby  caused  craz- 
ng.  When  the  plastic  was  heat-cured  at  300°  F for  several 
Ininutes,  the  crazing  was  eliminated. 


rechnical  Discussion 

Laboratory  tests  were  run  in  the  conventional  manner, 
hsing  standard  equipnient  and  methods  of  testing.  The  first 
and  most  important  of  these  tests  was  to  determine 
fading  and  crazing  qualities  of  the  colored  plastic  since 
!ioo  much  fading  and  any  crazing  in  service  would  mate- 
fially  decrease  the  value  of  the  product.  The  obvious  test 
(would  be  to  expose  the  colored  specimen  to  the  elements, 
but  this  would  take  too  long  for  practical  testing.  There- 
fore,  by  the  use  of  ultraviolet  light,  heat  and  water,  an 
laccelerated  weathering  system  was  devised  for  stepping 
lup  the  action  of  the  sun  and  the  weather. 

Fig.  1 is  an  inside  view  of  the  National  Accelerated 
(Weathering  Unit,  which  was  used.  In  the  photograph,  the 
jcenter  carbon  electrodes  have  been  lifted  from  the  inside 
of  the  unit.  When  in  operation,  this  center  portion  is 
dropped  into  the  machine  until  Tube  A meets  Tube  B and 
they  are  then  connected.  The  samples  are  mounted  on  a 
circular  ring  which  rotates  about  the  center  of  the  unit. 

In  the  center  are  special  daylight  carbon  electrodes 
which  emit  ultraviolet  light.  This  light  was  not  entirely 
satisfactory,  so  Corex  D light  filters  were  placed  between 
the  rotating  test  piece  and  the  carbon  electrodes.  In  ad- 


dition,  during  rotation,  water  is  sprayed  on  the  part  at 
one  point  of  the  cycle,  amounting  to  about  18  ininutes 
of  spray  time  every  360°  cycle.  In  this  way,  an  acceler- 
ated weather  condition  is  simulated.  A period  of  100  hours 
in  this  unit  is  equivalent  to  approximately  a month  and  a 
half  of  exposure  to  conditions. 

Another  important  requirement  of  the  colored  sheet  is 
that  it  should  have  a certain  degree  of  light  transmission. 
That  is,  a certain  percentage  of  the  light  reaching  it  must 
pass  through.  To  measure  this,  an  instrument  called  the 
Kline-Bowen  Hazeometer  was  used  as  given  in  ASTM 
D672. 

Fig.  2 is  a diagrammatic  sketch  of  the  circuit.  The 
test  panel  is  placed  in  front  of  the  photoelectric  cell  (aper- 
ture  A)  and,  with  the  box  closed,  the  light  source,  which 
is  simply  a 6-volt  automobile  electric  light  bulb,  is  flashed 
through  the  sample  from  the  other  end  of  the  box  (aper- 
ture  B).  The  light  passing  through  the  colored  sheet  ac- 
' tivates  the  photoelectric  cell  at  aperture  A and  is  meas- 
ured  by  an  ammeter.  The  sheet  is  then  removed  from  the 
box  and  the  same  measurement  is  made  without  it.  The 
ratio  of  the  amount  of  light  passing  through  the  sample 
to  the  amount  passing  without  it  is  the  transmission  value 
for  the  sample. 

To  evaluate  the  actual  amount  of  each  color  in  the 
tinted  sheet,  it  is  necessary  to  obtain  the  spectral  trans- 
tnission  curve,  which  simply  means  that  the  amount  of 
each  color,  i.e.,  red,  green,  etc.,  in  the  sheet  is  determined. 
This  is  measured  in  terms  of  wave  lengths  since,  theoreti- 
cally,  each  sensation  of  color  is  caused  by  a wave  motion 


Fig.  4.  Comparison  of 
spectral  transmissions 
of  various  transparent 
plastics  sheets 
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Flg.  S.  The  softened  colored  sheet  about  to  be  formed  by  plaster  dies 


Fig.  6.  Routing  round  slots  in  the  ah» 


liavirtg  a definite  length.  The  instrument  used  is  called 
a spcctrophotonieter,  which  breaks  up  any  combination  of 
wave  lengths  into  their  respective  categories.  The  values 
obtained  are  thcn  plotted  as  shown  in  Fig.  3. 

Hazc  is  another  important  property  of  transparent  plas- 
tics.  This  is  a measure  of  the  amount  of  light  scattering 
caused  by  internal  particles,  surface  scratches  and  other 
imperfections.  It  was  measured  by  the  Kline- Bowen 
Hazeometer  in  the  same  manner  used  for  measuring  light 
transmission,  except  that  in  addition  to  a reading  taken  in 
front  of  aperture  A,  a reading  is  also  taken  in  front  of  aper- 
ture  B,  and  the  percent  haze  is  equal  to 

ta-tu 

X 100 

TA 

where : 

Ta  = reading  of  ammeter  obtained  with  specimen  at 
aperture  A. 

Tu  = reading  of  ammeter  obtained  with  specimen  at 
aperture  B. 

The  more  light  scattering  the  specimen  has,  the  greater 
is  the  glare. 

Results  of  Tests 

The  results  of  tests  made  after  exposure  in  the  acceler- 
ated  weathering  machine  are  shown  in  Table  1. 

Data  obtained  in  Table  I is  extremely  valuable,  since  it 
tell»  whether  a colorcd  sample  will  be  resistant  to  weather, 
from  the  standpoint  of  light  transmission  and  haze.  For 
example,  see  Sample  6.  The  transmission  before  wcathcr- 
ing  is  36%,  while  after  weathering  100  hours,  it  has  in- 
creased  to  70%.  This  nteans  that  it  has  faded  materially. 

On  the  other  hand,  Sample  7 had  55%  transmission  at 
the  start  and  faded  only  to  57.8%  at  500  hours  exposure. 
which  mean»  that  the  dye  used  is  extremely  stable  to  sun- 
light  exposure.  As  is  noted,  this  sample  seems  to  have  a 
material  increase  in  haze  value  going  from  6.8  at  the  start 
to  26  at  500  hours.  This,  of  course.  is  not  desirable  and 
should  be  held  to  a minimum. 

Undyed  methvl  methacrylate  has  haze  values  ranging 
from  0.2  to  2%.  In  most  cases,  the  dyed  sheet  before 
aging  has  values  above  the  undyed  sheet.  which  indicates 


that  dyeing  has  increased  the  extent  of  haze.  This 
increase  apparently  is  due  to  the  fact  that  the  dye  particles 
are  not  sufficiently  dispersed  in  the  plastic.  Howevcr, 
the  effect  of  this  is  not  apparent  to  the  eye  in  the  colored 
panels  tested  and  therefore  is  not  considered  of  major  im- 
portance.  On  the  other  hand,  haze  in  the  atmosphere  is 
caused  by  the  scattered  light  of  short  wave  lengths.  The 
fewer  of  these  present,  the  more  distinctly  the  objeets  ap- 
pear. 

A comparison  of  the  curves  in  Fig.  4 shows  that  the 
green  colored  specimen  (Sample  No.  7,  Table  I)  allows 
less  of  the  shorter  wave  lengths  to  pass  than  does  the 
( Continued  on  page  100) 


TABLE  h- 

— Weather  Exposure  Data 

Wøatharing 

Tima 

Approiimat» 

Approiimat# 

Samplo 

Accelerafod 

Normal 

Transmission 

Haie 

No. 

(Hours) 

(Months) 

(*/.) 

m 

1 

0 

.0 

100 

l'/2  

. 41 

200 

3 

. 43 

_....  12.6 

2 

0 

0 

Sl 

100 

l'/j 

54 

5.1 

200 

....  3 

55 

5.8 

3 

0 

....  0 

..  49 

100 

l'/2 

. 50 

. . 0.6 

200 

3 

52 

6.1 

4 

0 

0 

47 

100 

0/i 

. 49 

. 08 

200 

3 

. Sl 

3.9 

5 

0 

0 

. ..  50 

100 

l'/l 

....  53 

4.5 

6 

0 

0 

. 36 

100 

....  O/l 

70 

20.0 

7 

0 

0 ' 

. 55 

6.8 

100 

..  l'/2 

* 400 

6 

56 

soo 

7 

57+ 

26.0 

8 

0 

0 ....... 

400 

6 

...  10  . 

.....  3.8 

soo 

7 Vi 

II. 

3.6 

9 

0 

..  0 

400 

6 

28 

.23.6 

soo 

7'/2  . .. 

30 

6.7 

10 

0 ... 

0 ' 

32 

100  

.......  O/l 

35 

0.0 

Th»  spectral  transmission  curvas  for  the  various  materials  tested 
in  Tabl»  I ar»  shown  in  Fig.  3. 
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From  Pouring 
To  Finished  Casting.... 


The  new  Marblette  Casting  Resins  bring 
to  the  aircraft  manufacturer  new  high 
standards  in  quality  and  strength,  but 
more  important/from  pouring  to  finished 
casting,  aircraft  dies  can  be  formed  in  a 
total  elapsed  time  of  only  4 hours  — and 
will  not  check  or  crack!  This,  to  the  tool 
and  die  maker,  is  real  news.  Utilize 
Marblette  Casting  Resins  in  the  develop- 
ment of  your  punch  press  and  mating 
dies;  drill  and  assembly  jigs;  form  blocks; 
fixtures  for  spot  welding  and  riveted  as- 
sembly; rubber  press  dies;  and  blocks 
for  forming  acrylate  sheets  as  well  as  for 
routing  fixtures  and  in  numerous  other 
important  manufacturing  processes. 


■ 


For  Sheet  Metal  Fabrication 
Speed  -Strength  - Economy! 


WILL  NOT  CHECK  OR  CRACK ! 


If  you  have  a problem  related  to  the 
production  of  any  items  outlined  above, 
c all  on  Marblette  without  obligation. 
We'll  be  glad  to  discuss  with  you  the 
application  of  the  right  Marblette  Cast- 


MANUFACTURCRS 
OF  PHENOLIC  RESINS 
SINCE  1929 


THE 


ing  Resin  to  your  specific  production 
problem. 


MARBLETTE 


CORP. 

37-22  THIRTIETH  STREET,  LONG  ISLAND  CITY  1,  NEW  YORK 


Tli#  lint  “A  mør  it  on  mod*”  injøtllon  molding  mothlnø 
lor  plotlitt  induilry  . . H-F-M  built  il  lo  1931.  Thit 
mothinø  wot  manuolly  o pørotød. 


In  1934,  H-F-M  built  thø  lint  injøtHon  molding  mothinø 
intorporoting  on  oil-hydroulit  Imjøction  unit.  Th ø mold 
wot  monuolly  tlompød  by  o boyonol  typ ø locit. 


In  I93S.  H-F-M  built  tho  lirtl  "oll-hydrouli <"  injotlion 
molding  mothinø.  Both  injøtHon  ond  mold  tlomp  ottiont 
wøtø  hydroulitally  opørotød. 


Mony  improvømonti,  Intludlng  gtøoløt  produttlon  ro- 
potily.  wøtø  in  tot  pørotød  In  Iblt  "tlrøomlfnød”  H-F-M 
in  føtt  i øn  molding  mothinø  built  In  1933 


Mo*0  Improuømøntt,  imluding  tout  rod  guiding  ol  tlomp 
ploOøn,  worø  mtørporoHd  k I iblt  H F-M  injøtHon  molding 
mothinø.  Bøtønlly  øgutppud  with  m nøw  motørio!  høøHø g 
thømbøtlwr th  øløtt •«  bond  høotørtlthlt  mothinø  It  bøing 
tutrøntlf  øttørød  tn  bol*  løor  ønd  nlmø  ountø  t OpotiHø* 


13  YEARS  0 

H N 


H-P-M's  thirteen  years  of  experience  in  designing 
and  building  plastics  injection  molding  machine! 
are  represented  in  this  new  sixteen  ounce  capacity 
machine.  A sclf-contained  unit,  with  “all-hy- 
draulic”  operation,  the  350-H-16  will  answer  the 
ever  increasing  need  for  larger  capacity  machine* 
for  production  molding  of  thermo-plastic  parts. 

Professionally  styled,  the  H-P-M  3S0-H-16  will 
enhance  the  appearance  of  any  molding  plant. 
Its  simplicity  of  operation  and  control  are  out- 
standing.  The  H-P-M  straight  line  hydraulic  mold 
clamp  provides  positive  sealing  of  mold,  rapid 
die  change-over,  automatic  slow-down  and  many 
other  features. 


Ihe  newly  designed  material  heating  chamber, 
squipped  with  electric  band  heaters,  guarantees 
umple  plasticizing  capacity  with  accurate  lone 
heat  control.  New  gravity  type  material  feed  is 
jsimple  and  positive. 

H-P-M  injection  molding  machines  are  powered 
by  the  reliable  H-P-M  oil-hydraulic  operating  sys- 
item.  Each  pump,  valve  and  control  is  designed  and 
|built  by  H-P-M,  especially  for  heavy  duty  molding 
service.  This  unity  of  origin  and  manofacture  of 
iboth  operating  equipment  and  machine  not  only 
assure  coordinated  functioning,  but  also  undivided 
responsibility  to  the  user.  Write  for  Bulletin  4405 
describing  this  16  ounce  H-P-M  injection  machine. 
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TOUGHER  . . . 

STRONGER  . . . 

MORE  USEFUL! 


FOR  ENGINEERS 
AND  DESIGNERS 


It  may  seem  «trange  to  think  of  glas» 
adding  great  impact  strength  to  any 
material.  Yet  that  is  just  what  hap- 
pen»  when  Fiberglas* — in  the  form 
of  woven  glass  fibers — is  used  to 
reinforce  certain  plastics. 

T bis  combination  has  resulted  in  a 
new  kind  of  structural  material  with 
some  qualities  which  excel  those  of 
any  othcr  material  now  known! 

Besides  its  surprising  ability  to  ab- 
aorb  shock.  this  new  Fiberglas-plastic 
material  combines  great  strength  (in 
tension  and  compression)  with  very 
low  weight.  It  also  has  dimensional 
stability  ( neither  shrinks  nor  stretches) 
and  has  high  fatigue  resistance  under 
vibration  and  other  stresse». 

AH  thcse  features  have  combined 
to  provide  outstanding  advantage» 


for  many  special  applications  on 
military  aircraft. 

Another  real  value  of  this  glass- 
reinforced  plastic  is  the  ease  with 


which  it  is  fabricated  into  complex 
shapes  and  forins.  Expensive  dies 
and  great  pressure  aren’t  needed. 
Machining  is  quick,  accurate  and 
clean. 

Admittedly,  there  i»  much  to  learn 
about  this  new  material.  Some 
authorities  have  called  it  a new  ma- 
terial of  construction.  The  ingenuity 
of  enginccrs  and  designers  of  the 
plastics  industry  will  broaden  its  use. 

Manufacturers  and  design  engineers 
desiring  more  information  regard- 
ing  this  revolutionary  development 
or  the  reinforcing  Fiberglas  Texlile 


materials,  now  available  in  quantity, 
are  invited  to  write:  Owens-Corning 
Fiberglas  Corporation,  1881  Nicholas 
Building,  Toledo  1,  Ohio;  in  Canada, 
Fiberglas  Canada,  Ltd.,  Oshawa,  Ont. 


Notlici  reinforced  with  Fiberglai 
Textiles  thould  be  of  great  interert 
to  deilgnen,  engineen  and  manu- 
lacturen  leelting  a itronger,  light- 
er weight,  more  durable  materiol. 
We'll  glodly  help  you  get  oc- 
quainfed  with  fabricaton  now 
motting  thii  omoiing  new  material 


Fiberglas 

n.  M.  Reg.  U.  9.  Pm.  on. 


This  modem  version  of  an  Indian  warrior's  birch-bark  is  an  army  standby  doing  service  in  arctic  and  tropical  waters 


Boat  Hulls  Mold  ed 
From  Wood  and  Resin 


Army  Utility  Power  Cralt  Js  Largest 
One-Piece  Plywood  Molded  Article 


Uj>ij  ^fameS  oLJunne 

Vice  President, 

United  States  Plywood  Corporation 


EARLY  in  1939  in  the  little  town  of  Algoma,  Wis.,  a 
huge  8 by  35  ft  autoclave  was  opened  and  a group  of 
hope  ful  enthusiasts  peeled  a rubber  blanket  from  an  8 ft 
dinghy  form  to  inspect  the  first  attempt  to  mold  plywood 
boat  hulls  commercially.  Every  laboratory  trial  had  pre- 
dicted  success  but  when  the  hull  was  cool  enough  to  ex- 
amine,  these  pioneers  found  their  first  attempt  a complete 
failure.  The  rubber  bag  had  leaked,  pressure  had  been  in- 
adequate  and  the  resin  adhesive  had  failed  to  cure. 

Today  from  this  same  autoclave  and  others  like  it  come 
perfectly  molded  hulls  for  the  Army  Engineer  Corps’ 
renowned  utility  power  boat,  such  as  the  one  illustrated 
here,  which  is  on  display  at  the  current  exhibition  of  the 
Museum  of  Modern  Art,  New  York  City.  These  perfect 
examples  of  the  plywood  molding  technique  are  18  ft  long, 
have  a 6’6"  beam  and  weigh  245  lbs.  These  hulls  are  the 
largest  and  heaviest  plywood  articles  ever  molded  in  one 
piece. 

To  perfect  the  plywood  molding  technique,  engineers 
and  chemists  of  the  United  States  Plywood  Corporation 
followed  their  first  failures  by  continuing  to  experiment 
with  full-size  hulls.  After  developing  the  8 ft  dinghy,  units 
of  12  ft  were  produced  and  when  war  started  hulls  of  15  ft 
were  in  production.  By  this  time  1200  small  boats  had 
been  put  in  service  and  when  the  Army  Engineers  designed 
the  utility  power  boat  the  process  was  so  reliable  that  the 
first  Army  hull  attempted  was  a perfect  molding. 

The  Army  hull  is  7-ply  -h"  thick  with  a molded  in 
laminated  oak  stem.  The  five  center  plies  are  of  soft  wood, 
and  the  faces  are  birch.  Each  ply  is  cut  -tv"  thick. 

After  inspection,  veneers  are  templated  to  shape  and 
size  and  coated  with  a special  formula  of  phenol  formal- 
dehyde  resin  which  is  a Durez  base.  The  adhesive  has  the 


peculiar  property  of  rendering  the  veneers  exceptionally 
pliable  so  that  they  will  adapt  themselves  readily  to  the 
peculiar  tunnel-shaped  bottom  of  the  hull.  Resins  which 
make  veneers  brittle  generally  contribute  to  the  friction 
which  prevents  the  slippage  necessary  if  the  veneers  are 
to  seat  firmly  against  the  mandrel  or  boat  form. 

Coated  veneers  are  force  dried  and  may  be  stored  for 
weeks  before  being  laid  up  on  the  mandrel.  The  resin  is 
spread  at  the  rate  of  from  30  to  35  lbs  per  thousand  sq  ft 
of  single  sur  face.  In  addition  to  being  coated  with  bond- 
ing  resin  the  outer  layer  of  birch  veneer  is  saturated  with 
( Continued  on  page  97) 


Boat  molders  are  steadily  galning  experience  in  autoclave 
technique  in  preparation  ior  other  giant  plywood  moldings 
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Plastics  Treatmeni  Gives 
Wood  New  Characteristics 

B,}  2>,  3.  3 BJi 


mer 


Ammonia  Deparlmenl 

E.  I.  du  Pont  da  Nemours  & Co. 


APLASTIC  treatment  of  wood  which  is  likely  to  make 
it  a formidable  competitor  of  plastics  themselves  has 
been  developed  at  our  laboratories  far  enough  to  warrant 
this  full-length  report  on  it.  For  it  has  already  emerged 
from  the  laboratory  stage  as  a practical  possibility,  superior 
to  the  many  materials  and  processes  previously  tried  out  to 
niinimize  the  swelling,  shrinking  and  warping  of  wood  and 
to  improve  its  hardness  and  strength — superior  to  treat- 
ment by  resins,  partial  resins,  resin-forming  Chemicals  and 
a host  of  others,  including  salts,  sugars  and  various  gases. 

Equipment  is  being  installed  by  a number  of  companies 
for  the  industrial  utilization  of  our  process. 

The  process  calls  for  the  impregnation  of  wood  by 
methylolurea — a treatment  which  imparts  properties  to  it 
which  it  does  not  naturally  possess,  which  in  fact  trans- 
mutes  wood  into  something  quitc  different  from  wood 
though  it  continues  to  look  like  it. 

The  luinberman  carefully  distinguishes  between  the  dif- 
ferent species  and  grades  of  wood,  but  he  tends  to  think 


of  a board  in  the  dealer’s  yard  as  his  finished  pioduct. 
The  chemist  looks  on  wood  as  a raw  material,  the  proper- 
ties of  which  may  be  altered  to  overcome  its  natural  limi- 
tations.  To  him  wood  is  primarily  cellulose  and  lignin. 
and  the  varieties  differ  mainly  in  how  these  two  substances 
are  distributed  and  arranged;  in  other  words,  species  differ 
structurally  but  are,  chemically,  quite  similar.  Methylol- 
urea, which  reacts  with  itself  under  certain  conditions  to 
form  hard,  water-insoluble,  infusible  resins,  also  can  react 
with  the  components  of  wood  to  alter  its  properties  pro- 
foundly. 

When  sufficiently  treated,  the  wood  loses  its  natural 
tendency  to  swell  or  shrink  or  warp  with  humidity  changes, 
nor  will  the  grain  rise  on  wetting.  The  wood  becomes 
markedly  harder,  stronger,  stiffer  and  more  durable, 
can  be  highly  polished  and  more  smoothly  worked.  Its 
tendency  to  shred  and  splinter  during  sawing,  planing,  cut- 
ting and  turning  is  reduced. 

The  natural  color  of  wood  is  not  altered  by  the  treat- 


Equipment  used  al  du  Pont  experimental  shop  in  impregnating  wood  with  methylolurea  by  vacuum  preeeure 
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Methyloluxea  Found  as  Agent 
for  Ixnpxegnating  All  Kinds 
of  Wood  with  a Tough  Resin 
to  Txansform  Them  to  Almost 
Metallic  Siren  gth,  Ha  r dn  ess 


ment.  Moreover,  suitable  dyes  may  be  introduced  with 
the  treating  Chemicals  to  color  the  wood  throughout.  For 
instance,  a light  colored  pine  or  poplar  can  be  given  the 
color  of  cherry,  rosewood  or  mahogany,  or  even  a brilliant 
red,  green  or  purple,  non-existent  in  natural  wood.  Freshly 
exposed  surfaces  may  be  finished  without  staining  or 
matching,  and  scratched  or  marred  surfaces  may  be  easily 
restored  by  rubbing. 

Within  the  limits  of  possible  impregnation,  one  species 
may  be  substituted  for  anotber  or  used  for  purposes  for 
which  it  was  not  previously  suitable.  Thus,  more  available 
or  lower  cost  woods,  or  woods  having  more  favorable  color 
or  grain  characteristics  may  be  utilized.  Wood  may  be 
endowed  with  the  properties  required  and  one  need  not  be 
limited  by  its  natural  characteristics.  For  instance,  poplar 
and  soft  rnaple  can  be  made  harder  than  hard  maple,  while 
hard  maple  can  be  made  harder  than  ebony. 

Wide  Applications 

Thus.  treated  soft  woods  can  release  more  expensive  or 
desirable  woods  for  other  essential  uses.  Soft  maple  or 
other  close-grained  woods  may  be  used  to  replace  dogwood 
or  persimmon  in  textile  shuttles.  The  compressive  strength 
of  wood  as  well  as  its  hardness  and  resistance  to  the  ef- 
fects  of  moisture  can  be  so  increased  that  treated  wood 
may  be  substituted  for  steel  in  certain  textile  machinerv 
parts  where  wood  has  hitherto  been  unusable. 

The  niethylolurea  process  appears  at  this  time  to 
be  applicable  to  almost  all  items  manufactured 
from  wood,  from  utility  poles  and  structural  timbers  to 
pipe  stems  and  parts  for  musical  instruments.  Fabricated 
articles  such  as  veneers,  flooring,  furniture,  boats,  textile 
and  other  niachinery  parts,  sports  goods,  pulleys,  tool  and 
knife  handles,  millwork,  screen  and  door  sash,  rollers, 
wood  heels,  pencils,  shoe  lasts,  tanks,  sanitary  ware,  laun- 
dry  equipment,  chemical  equipment,  agricultural  imple- 
ment  parts  and  many  other  items  would  be  improved  by 
tbe  use  of  treated  wood. 

The  Process 

The  impregnation  of  wood  with  resin-forming  methylol- 
urea  and  the  conversion  of  this  chemical  to  resin  within 
the  wood  is  relatively  simple  and  inexpensive,  involving 
no  new  procedures  or  new  or  special  equipment.  MethvI- 
olurea  is  a term  designating  the  series  of  compounds  formed 
when  urea  and  dimethylolurea  (DMU)  are  used.  DMU — 
C0(NHCH20H)2 — is  the  primary  condensation  product 
of  two  mols  of  formaldehyde  and  one  mol  of  urea.) 

A water  solution  of  an  uncondensed  niethylolurea  is 
forced  into  the  wood  structure.  The  niethylolurea  is  then 
converted  to  resin  by  the  natural  acids  present  in  the 
wood.  Heat,  such  as  in  normal  kiln  drying,  speeds  the 
conversion  of  the  niethylolurea  in  the  wood  to  water  insol- 
uble  resins.  However,  this  process  takes  place  with  suffi- 
cient  rapidity  at  normal  temperatures  to  be  completed  in 
tbe  usual  air  drying  period. 


On  top  the  lab  table  the  vacuum-pressure  system  works  in 
miniature  on  pieces  of  wood  in  the  horisontal  glass  tube 


A permanent  resin  that  is  both  hard  and  insoluble  is 
developed  within  the  wood  structure  either  at  normal  or  at 
kiln  temperatures.  If  the  kiln  drying  has  not  been  at  too 
high  a temperature  or  if  conducted  rapidly  enough,  the 
resinification  reaction  will  proceed  to  the  insoluble  but 
still  fusible  stage  and  will  remain  so  for  a period  of  time. 
If  wood  so  dried  is  lieated  to  240°  F or  higher,  the  resin 
fuses  and  will  flow  under  pressure  and  the  resinification 
is  rapidly  completed  to  the  infusible  state.  The  wood  will 
permanently  retain  the  dimension  and  surface  produced  by 
the  compression. 

In  this  way,  a stable,  extremely  hard,  dense  product  is 
obtained  with  a Consolidated  closed  surface  requiring  no 
filling,  sanding  or  polishing.  With  moderate  pressures, 
only  the  surface  of  the  treated  wood  may  be  converted  to 
a finished,  hard  surface.  If  polished  or  embossed  platens 
are  used,  these  finishes  are  reproduced  in  the  surface  of 
the  wood. 

The  solution  may  be  impregnated  into  wood  by  various 
means.  Perhaps  the  most  effective  is  the  so-called  “full 
cell’’  or  vacuum-pressure  impregnation  process.  The  wood 
is  placed  in  a chamber  and  the  air  withdrawn.  The  treat- 
ing solution  is  then  introduced  into  the  evacuated  impreg- 
nating chamber  in  sufficient  quantity  to  cover  the  wood 
and  allow  for  the  volume  of  solution  which  will  be  ab- 
sorbed.  The  chamber  is  then  opened  to  the  atmosphere, 
or  air  pressure  applied.  After  a determined  period  the 
solution  is  drained  off  and  the  wood  removed  for  drying. 
For  small  items,  centrifugal  impregnation  may  warrant 
consideration. 

For  most  purposes,  the  wood  should  be  dry  or  at  least 
dried  well  below  its  fiber-saturation  point.  When  tbe 
niethylolurea  solution  is  forced  into  the  wood.  it  first  enters 
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Dipped  in  acid,  tieatad  wood  U unaffected,  raw  wood  chars 


the  cell  cavities.  Then  it  rapidly  diffuses  into  the  cell  walls, 
where,  under  the  influence  of  the  acids  of  the  wood,  it 
promptly  begins  to  polymerize  into  an  insoluble  resin.  If 
wood  is  green,  the  cell  cavities  are  partly  full  of  “free” 
water  and  the  fibcrs  are  saturated.  This  impedes  the  rate 
of  diffusion  of  the  methylolurea  into  the  cell  walls,  and  it 
may  convert  to  the  insoluble  form  before  it  has  an  oppor- 
tunity  to  soak  into  them. 

Proportions  of  Chemicals 

The  uncondensed  methylolurea  may  be  obtained  by  re- 
acting  urea  and  formaldehyde  in  the  proper  proportions 
under  controlled  conditions.  However,  a sinipler,  more 
economical  and  convenient  method  of  preparing  the  solu- 
tion  is  merely  to  dissolve  urea  and  DMU  in  water  in  the 
required  proportions.  DMU  is  a condensation  product  of 
formaldehyde  and  urea. 

The  proportions  required  will  depend  somcwhat  on  the 
nature  of  the  item  being  treated  and  the  results  desired. 
For  most  purposes  a solution  of  1 to  2 parts  of  urea  and 
6 parts  of  DMU  dissolved  in  20  to  24  parts  of  water  is 
satisfactory. 

A solution  of  one  part  urea  to  3 parts  of  DMU  is  pre- 
pared  by  dissolving  30  pounds  of  urea  and  100  pounds  of 
commercial  DMU  (equivalent  to  90  pounds  of  dry  DMU) 
in  350  pounds  or  42  gallons  of  water.  This  will  result 
in  53  gallons  o'f  solution.  The  solution  should  be  prepared 
in  a tank  equipped  with  a steam  coil  and  a stirrer  to  effeet 
rapid  solution.  The  solids  are  added  and  the  solution 
heated  to  130  to  150°  F during  its  preparation. 

Since  methylolurea  Solutions  are  highly  rcactivc,  certain 
precautions  are  necessary  to  prolong  their  usefulness  and 
prevent  «poilage.  If  the  solution  is  to  be  stored  for  more 
than  eight  hours,  it  must  he  kept  cool  and  mildly  alkaline, 
at  a pH  of  about  8.0.  When  freshly  prepared  from  urea 
and  commercial  DMU,  the  solution  will  have  approxi- 
mately  the  desired  alkalinity.  When  wood  is  impregnated 
with  th:s  solution,  wood  acids  are  extracted  and  the  solu- 
tion tends  to  become  acidic.  In  operation,  the  solution 
may  be  allowed  to  become  slightly  acid  fpH  not  less  than 
6.0)  if  promptly  neutralized  with  alkali,  avoiding  an  ex- 
ces»  (pH  not  above  9.0).  The  acidity  of  the  solution  can 
be  readily  controlled  by  the  use  of  special  test  pnpers. 

If  the  wood  is  to  be  colored  by  the  treatment.  water 
soluble  dyestuffs  are  added  to  the  treating  solution.  The 
color  produced  by  the  dye  is  apparently  not  affected  by  the 
methylolurea.  The  dyes  sclccted  should  have  a neutral  or 
slightly  alkaline  reaction  in  solution. 

Both  urea  and  DMU  are  commercially  availabte  and 


inexpensive  Chemicals,  now  being  produced  on  a large 
scale.  Both  materials  are  under  allocation  by  the  War 
Production  Board.  However,  in  the  small  quantities  re- 
quired for  investigation  and  preliminary  tests  they  are 
available  without  formal  allocation. 

The  concentration  of  the  methylolurea  in  the  solution, 
the  particular  methylolurea  used  (that  is,  the  proportion 
of  urea  to  dimethylolurea),  the  temperature,  what  pres- 
sure,  if  any,  is  applied,  and  the  length  of  each  phase  of 
the  treating  cycle,  are  conditions  that  depend  on  the  nature 
of  the  item  being  treated,  its  dimension  and  species, 
whether  of  sapvvood  or  heartwood,  what  degree  of  treat- 
ment is  necessary,  and  what  final  properties  are  required. 

For  most  veneers,  up  to  A",  it  is  not  usually  necessary 
to  apply  pressures  above  atmospheric  to  obtain  adequatc 
absorption.  For  deep  penetration  of  lutnber,  pressures  of 
50  to  100  pounds  or  more  per  squarc  inch  are  required. 
For  sapwood  of  both  softwoods  and  hardwoods  and  the 
heartwoods  of  some  hardwoods.  an  impregnation  cycle  of 
20  to  50  minutes  vaeuum  (26”  or  more),  followed  by  100 
pounds  per  square  inch  pressure  applied  for  10  to  50  min- 
utes at  room  temperatures,  is  usually  sufficient. 

To  conserve  Chemicals,  increasc  the  capacity  of  the 
treating  unit,  and  reduce  impregnation  time,  it  is  prefer-  ! 
able  that  the  wood  article  be  cut  to  almost  its  final  forni 
prior  to  treatment.  The  items  to  he  treated  need  not  be 
separated  nor  spaced  but  may  be  bulk-piled  in  the  treating 
chamber  or  loaded  in  bundles,  even  in  baskets.  Allowance 
should  be  made  for  the  expansion  of  the  wood  during  the 
heating. 

The  Equipment 

The  equipment  required  may  be  quite  simple.  It  can  be 
of  the  same  type  as  now  used  in  treating  lumber  with  ' 
creosote  and  flameproofing  Chemicals,  though  because  of 
shorter  treating  cycles,  smaller  scale  equipment  may  be 
used.  A steam  jet  ejeetor  is  an  effective  rneans  of  producing  i 
the  vaeuum.  The  treating  chamber  should  be  equipped  t 
with  a pressure  door  or  removable  head  and  a source  of 
vaeuum  and  of  pressure.  Mild  steel  equipment  may  lic 
used.  The  Chemicals  are  no  more  corrosive  than  water  j 
and  are  neither  flammable  nor  toxic.  To  prevent  rusting  j 
and  possible  discoloration  of  the  wood,  it  is  desirable  to  i 
apply  a waterproof  finish  to  the  exposed  surfaces  of  the 
equipment. 

Methylolurea  treated  wood  differs  from  untreated  wood  j 
somewhat  as  steel  differs  from  iron.  Treated  wood  may  ] 
require  slower  rates  of  sawing,  cutting  and  turning,  dif-  I 
ferent  tool’ settings,  harder  tools,  or  more  frequent  sharp-  1 
ening  of  tools,  than  untreated  wood.  Because  of  its  in-  j 
creased  hardness  and  density,  more  power  is  required  to 
drill  hoies  and  insert  screws.  However,  the  scrcw-holding 
strength  is  higher  than  for  untreated  wood.  Likewise,  it 
is  more  difficult  to  drive  nails  into  treated  wood  but  the  | 
nail-holding  ability  appears  to  be  improved. 

Self-bonding  Plywoods 

Treated  veneers  have  increased  strength  and  stiffness  I 
and  may  be  used  to  form  dimcnsionally  stable  plywoods  ] 
that  will  resist  checking,  warping  and  splitting.  Finished.  j 
highly  polished.  hard.  mar-resistant  surfaces  may  be  pro-  ] 
duccd  directly  by  compressing  the  treated  veneers  under 
heated,  polished  platens. 

When  veneers  are  sufficicntly  impregnated  and  dried.  | 
they  become  self-bonding  under  high  heat  and  pressure  and 
no  other  adhesive  is  required  to  form  plywoods.  The  heat 
fuses  the  resin  fornted  in  the  wood,  rcsulting  in  a hard,  ] 
densc  product. 

As  far  as  is  now  known,  the  treatment  does  not  have  j 
(Conlinued  om  page  90) 
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PLASTIC  COATED  FABRICS  may  play  an 

important  part  in  your  plans  for  the  future 


When  industry  again  turns  to  peace 
time  pursuits  there  will  be  a heavy  de- 
mand  for  many  kinds  of  fabrics  " multi - 
proofed"  with  plastics. 

Vinyl  resin  coatings  are  here  to  stay. 
Called  upon,  after  Pearl  Harbor,  to 
pinch-hit  for  scarce,  conventional  fab- 
ric  proofing  materials,  they  have  per- 
formed  superbly  under  most  difficult 
conditions.  For  hundreds  of  applica- 
tions  they  have  permanently  replaced 
the  protective  materials  for  which  they 
were  substituted. 

Coating  fabrics  with  plastics  is  noth- 
ing  new  to  our  organization.  Long 
before  Pearl  Harbor,  it  was  an  accom- 
plished  fact.  With  a background  of 


nearly  half  a century  of  fabric  coating 
experience  we  were  among  the  first  to 
master  the  difficult  technique  of  ap- 
plying  plastic  coatings  to  cottons, 
silks,  rayons,  nylons,  ducks,  burlaps 
and  paper. 

Chances  are  that  somewhere  in  your 
post-war  operations  you  will  use  to 
good  advantage  some  type  of  fabric 
coated  or  impregnated  with  protective 
plastics. 

You,  for  instance,  may  be  a manu- 
facturer  of  items  for  consumer  sale 
such  as  luggage,  furniture,  books,  rain 
wear,  shoes,  shower  curtains,  garment 
bags,  baby  carriages,  mattresses  — or 
— you  may  be  a manufacturer  of 


heavy  goods  such  as  railway  coaches, 
airplanes,  automobiles,  trucks,  re- 
frigerators,  etc.  If  yours  is  a fabric 
problem,  we  believe  we  can  supply 
the  answer. 

Our  research  and  manufacturing  fa- 
cilities  are  now  devoted  largely  to  the 
production  of  fabrics  for  our  armed 
forces  and  essential  civilian  uses.  When 
production  can  be  safely  diverted  from 
these  essential  requirements,  our  entire 
facilities  will  again  be  at  your  service. 


PLASTIC  FABRICS  DIVISION 

The  Western  Shade  Cloth  Company,  22nd  & Jefferson  Street*,  Chicago  16 


Plastic  Fabrics  Division:  VINYl  RESIN,  PYROXYLIN  AND  OTHER  PLASTIC  COATINGS  . PROOFED  FABRICS  AND  PAPERS  • SIMULATED  LEATHERS 
Industrie!  Fabrics  Division:  RUBBER  HOLLANDS  • VARNISHED  SEPARATOR  CLOTH  • BOOK  CLOTHS  • AND  OTHER  SPECIALIZED  FABRICS 

Window  Shade  Division:  WINDOW  SHADE  CLOTH,  ROLLERS  AND  ACCESSORIES  • CLOTH  AND  PAPER  WINDOW  SHADES 

JOANNA  TEXTILE  MILLS,  GOLDVILLE,  SOUTH  CA  RO  LIN  A 
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Thi»  molded  microphon©  housing  seems  to  be 
quite  satisfactory  in  ordinary  white  light 


fluoreicent  method,  it  shows  flaws  aplenty 


Black  Light  Inspection 
Oi  Molded  Paris 


Cracks  Show  Up  in  Fluorescent  Clow  in  Near-ultraviolet  Light 


AS  plastics  molded  parts  find  greater  functional  uses 
in  mcchanical  installations,  both  now  and  in  the 
post-war  era,  it  becomes  increasingly  important  that  they 
be  free  from  production  and  handling  imperfections  which 
reduce  their  uscfulness  as  load  or  stress  carriers.  It  is 
advisablc  and  necessary  therefore  to  inspect  such  parts 
for  evidence  of  incipient  cracks  or  surface  flaws  conducive 
to  fatigue  failure,  one  of  the  causes  of  a part’s  break  down 
in  service. 

It  is  inevitable  that  plastics  parts  will  play  a more 
important  role  in  post-war  industrial  equipment ; the  war 
has  made  all  this  possiblc  by  expanding  the  uses  of 
plastics  many  years  beyond  where  they  would  have  been 
if  we  had  remained  at  peace.  Yet,  as  with  wartime 
service,  peacetimc  applications  also  will  rcquire  complete 
reliability  of  molded  plastics  parts  free  from  defects  to 
assure  consideration  of  plastics  based  on  fundamental 
good  qualities  rather  than  on  the  failure  that  may  occur  to 
a fcw  individual  pieces. 

As  a means  to  this  end,  better  inspection  will  improve 


the  value  of  plastics  in  load-carrying  application.  Con- 
ventional  visual  inspection  reveals  only  surface  cracks 
which  mar  appearance  but  it  falls  short  of  mecting  the 
exacting  requirements  for  thorough  inspection  of  stress 
carrying  parts. 

An  unusual  technique  is  now  being  applied  as  an  in- 
spection process  for  detecting  flaws  in  industrial  plastics 
parts.  It  is  a fluorescent  penetrant  method  known  as  the 
Zyglo  (a  patent  license)  process,  already  in  wide  usage 
in  the  nietals  inspection  field. 

Inspection  As  the  Preventive 

The  axiom  that  a chain  is  no  ‘tronger  than  its  weakest 
link  is  never  better  exemplified  than  when  tension  stress 
is  concentrated  on  certain  working  parts  of  a mcchanical 
unit.  Service  failure  rcsulting  from  defects  in  such 
parts  has  continued  to  l>e  one  of  the  Principal  concerns 
of  designers,  producers  and  engineers.  The  preventive 
solution  is  to  rejeet  parts  through  revealing  minute 
fissures  before  the  parts  go  into  service,  for  even  an  insig- 
nificant  crack  may  generally  devclop  into  a major  fraeture 
and  finallv  cause  failure  of  the  entire  installation. 

Fundamentallv,  a crack,  small  or  large,  Crossing  a 
stress  field  localir.es  the  stress  at  its  ends.  There  the 
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Parts  are  dipped  in  liquid  which  penetrates  cracks  not 
visible  to  naked  eye;  inspection  then  reveals  ilaws 


efifective  amount  of  stress  is  considerably  higlier  than  the 
average  of  the  stress  field,  the  increase  being  as  high  as 
10  times.  Furthermore,  the  concentration  of  stress  is 
more  a factor  of  the  ratio  of  width  to  length  and 
depth  to  width  (that  is  fineness  of  the  crack)  than  a fac- 
tor of  its  absolute  size.  For  these  reasons  a w o r k i n g 
part  with  an  average  tension  stress  level  of  1000  psi 
(which  is  high  but  reasonable),  would  have  an  effective 
stress  of  10,000  psi  at  a small,  invisible  crack.  The  latter  fig- 
ure  is  extremely  high,  and  the  average  molded  plastics  part 
cannot  withstand  it  for  long,  particularlv  when  the  service 


load  is  repeatedly  applied  and  released  in  the  operation. 

Good  plastics  design  takes  fatigue  failure  of  materials 
into  account  by  eliminating,  wherever  possible,  acute 
corners  and  abrupt  thickness  reductions  and  other  stress 
raisers.  Wall  thickness  and  shapes  are  designed  to  evenly 
distribute  the  stresses  over  the  entire  piece ; thickness 
reductions  are  bevelled  and  corners  filleted.  But  inspection 
for  the  stress  raiser,  even  though  it  may  be  minute,  is  a 
necessity,  as  any  complicated  part  will  have  areas  of  rela- 
tively  high  stress. 

Cracks  may  also  cause  service  failure  of  types  other  than 
fatigue.  For  instance,  a radio  insulator  should  be  crack- 
free  because  the  electrical  characteristics  along  the  crack 
will  be  lower  than  those  of  uncracked  material.  Water 
or  other  foreign  matter  may  accumulate  in  such  cracks 
during  use,  disturbing  the  electrical  characteristics  in- 
tended  for  the  plastics  part,  making  it  conductive.  Freez- 
ing  of  water  inside  cracks  of  some  parts  in  service  may 
expand  and  further  crack  the  piece. 

The  Invisible  Becomes  Visible 

Any  inspection  method  used  to  locate  defects  in  manu- 
factured  parts  must  be  sufficiently  sensitive  to  locate  all 
cracks  and  other  flaws.  It  should  be  reliable  in  a wide 
range  of  parts  and  types  of  defects,  and  be  rapidly  applied 
to  large  numbers  of  parts.  It  should  be  useable  as  early 
in  manufacture  as  possible — before  extensive  handling, 
machining  or  assembly  has  been  wasted  on  defective  parts. 

In  using  the  fluorescent  penetrant  inspection  method, 
parts  are  rapidly  processed  by  the  basketful  and  may  be 
inspected  quickly  without  extensive  time-consuming  search- 
ing  on  the  inspector’s  pari.  Molded  plastic  parts  can  be 
inspected  after  curing  and  cooling.  If  desired,  the  parts 
can  be  inspected  after  machining  and  handling  to  assure 
final  freedom  from  defects  at  the  time  of  assembly. 

The  fluorescent  penetrant  method  depends  upon  the 
penetration  of  a fluorescent  liquid  into  any  defects  open 
to  the  surface.  Zyglo  penetrant  is  an  oil  base  material  with 
unusual  penetrating  ability,  high  fluorescence  and  water 
washability.  In  production  inspection,  parts  by  the  bas- 
ketful are  dipped  into  a tank  of  penetrant  and  placed 
upon  racks  to  drain.  Drain  time  allows  the  penetrant  film 
( Continued  on  page  102) 


Another  example  of  a part.  a molded  plastics 
bracket,  which  visual  inspection  would  okay 


And  again  the  fluorescent  penetrant  method 
illuminates  serious  defect  in  the  bracket 
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LOOK  TO 

plastics 


Th»«  husky  mountaln  Iroop  »ole«  ar*  planned  in  a «ynthetic  lubber 
ind  polyvinyl  chlorid*  compound  by  Goodyear  for  lh*  posl  war  hiker 


THE  shoe  industry  definitely  looks  to  plastics  for  nianv  ' 
post-war  developments,  and  the  plastics  industry  recip-  ' 
rocates  the  interest.  But  on  both  sides  there  is  a healthy  1 
trend  to  caution  and  a desire  to  await  the  results  of  much  £ 
research  pointed  to  top-notch  performance  qualities  once  I 
eivilian  produetion  is  resumed. 

It  is  felt  that  too  many  claims  were  made  for  plastics  I 
shoes  vvhen  tliey  were  introduced  several  years  ago.  True  1 
enough,  the  translucence  and  other  dccorative  values  of  1 
these  early  shoes  aroused  considerable  interest  among  I 
wornen  buyers,  but  much  work  was  still  to  be  done  to  I 
establish  wearing  qualities.  Now  with  the  wartime  imposed  I 
hiatus  on  eivilian  produetion,  research  has  its  ehancc  to  I 
assure  an  important  and  sound  place  for  plastics  footwear  I 
in  the  post-war  period. 

As  a wartime  replacement  for  scarce  leather,  canvas  I 
soles  iinpregnated  with  synthetic  resins  have  found  a spot  I 
as  one  wartime  eivilian  use  of  plastics  in  shoes.  Plastics  I 
materials  available  for  this  purpose  have  obviously  been  I 
limited  by  wartime  restrictions,  and  results,  therefore,  have  I 
not  been  as  uniformly  satisfactory  as  desired.  But  there  I 
are  new  fonnulations  being  developcd  at  present  which  I 
offer  a bright  future  in  this  direction.  Typical  is  a com-  I 
pound  of  polyvinyl  chloride  and  synthetic  rubber  which  is  I 
now  being  perfected  for  post-war  use. 


B.  F.  Goodrich  show  th*lr  pkutic 
UMd  for  »o1m  in  raUonad  «ho«* 
thal  hav*  l*ath*r  upp*n  and  ar* 
lor  *tr**t  or  mor*  formal  w*at 


Wide  range  of  color  is  the  feature  of 
these  unrationed  shoes,  mcmufactured 
by  the  Tobo  Shoe  Co.  Canvas  soles  are 
impregnated  with  plastics  materials 
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...are  vivid  aids  in  the  merchandising  of  many  cosmetics  and 
toiletry  products.  Here,  the  inherent  properties  of  plastics 
fulfill  these  basic  consumer  demands.  (See  article  on  Page  48) 


Before  the  deeorative  rivets  are 
driven  they  are  heated  to  soften 
them  ior  applying  the  compressed 
air  swelling  and  clinching  method 


Great  variety  of  color.  size  and 
deiign  can  be  achieved  in  these 
plain  and  plated  rivets.  Here  a 
LUCITE  panel  shows  installation 


The  unexpanded  rivet  at  the  left  is  ready  ior  driving.  At  center  the  rivet  has  been  driven  in  and  expanded.  At  right  is  a 
cross-section  ballooned  out  with  compressed  air  to  make  it  clinch  as  firmly  as  if  it  were  done  by  the  old-time  battering  method 


RIVETS 

Emerge  in  Piastics  Form 


B,  S.  Jl  pUåP6 

Process  Engineer,  Douglas 
Aircraft  Co.,  El  Segundo  Plant 


From  Airplanes  to  Furnituxe  Upholstexy, 
Many  Important  Uses  are  Found  lor  These 
New  Tenacious  and  Vari-Colored  Fasteners 


THE  brilliant  future  of  post-war  piastics  is  being  con- 
tinually  strengthened  by  research  and  development 
fostered  by  war  conditions.  Post-war  industries  will  in- 
herit  and  benefit  considerably  by  finding  a wealth  of  new 
materials  and  methods  which  will  find  wide  application  in 
civilian  production.  A recent  step  in  this  direction  was  the 
development  of  a new  method  of  attachment ; a piastics  rivet 
that  offers  peculiar  advantages  in  certain  fabricating  prac- 
tices.  Considerable  development  work  by  engineers  at  the 
El  Segundo  Plant  of  the  Douglas  Aircraft  Company  pre- 
ceded  announcement  of  the  rivet,  and  though  original 
intentions  were  to  use  it  for  possible  application  in  aircraft 
work,  they  are  by  no  means  confined  to  this.  They  have 
considerable  potential  use  in  many  other  industries. 

The  most  interesting  feature  of  the  new  piastics  rivet  is 
the  method  of  installation.  Riveting  in  the  most  common 
sense  conjures  a picture  wherein  the  rivet  is  clinched  in 
place  by  battering  one  end.  The  new  piastics  rivet  is  in- 
stalled  by  the  simple  expedient  of  employing  compressed 
air.  A low  pounds  per  square  inch  of  pressure  being  all 
that  is  required. 

In  design,  the  rivet  shank  and  head  may  conform  to  anv 
of  the  innumerable  rivet  patterns.  The  color  will  depend 
upon  the  plastic  employed  in  rivet  fabrication.  An  addi- 
tional  step  is  required  in  piastics  rivet  design,  however,  in 
that  the  rivet  must  be  center-bored  through  the  head  to 
provide  a means  for  compressed  air  application  during 
clinching. 

The  center-bore  is  carried  to  within  a short  distance  from 
the  bottom  of  the  rivet.  This  forms  a pocket  into  which 
the  compressed  air  is  directed  during  driving.  Just  prior 
to  driving,  the  rivet  is  heated  to  a predetermined  tempera- 
ture  to  soften  the  plastic.  When  it  is  inserted  for  driving, 
and  compressed  air  is  applied  through  the  center-bored 


head,  the  nether  end  expands  or  “balloons.”  This  expanded 
section  hardens  immediately  and  clinches  the  rivet  firmly 
in  place. 

Brief  analysis  of  the  above  description  will  denote  that 
piastics  rivets  may  be  installed  where  only  the  head  is  avail- 
able  for  the  clinching  process.  This  makes  possible  instal- 
lation of  the  rivets  in  enclosed  structures  where  the  nether 
end  is  not  available  for  the  usual  “bucking”  or  mechanical 
clinching  operations.  ( Continued  on  pagc  85) 


"Rosie  the  Riveter”  uses  compressed  air  to  install  the 
piastics  rivets  and  avoids  fatigue,  strain  and  danger 
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Illitron  High  Frequency  Plastic 
Preheating  Equipment  is  specially 
designed  for  the  convenience  of  the 
plastic  molder  in  preheating 
preforms,  for  example,  rag,  wood,  flour, 
and  mica  filled  phenolic.  It  is  of 
exceptional  value  in  preheating  preforms 
for  multi-cavity  molds. 


TRADE  MARK 


HIGH  FREQUENCY 
PREHEATING 


FOR  PLASTICS 


Illitron  offers  many  outstanding  features 
such  as:  built-in  electrodes, 

Automatic  timer,  heat-rate  meter,  initial 

matching  and  stepless  input 

power  oontrol.  New  booklet  gives  complete 


I 

details  . . . write  for  it  now 


:ler  avenue 


hj 

CHICAGO  39,  ILLINOIS 


FACTURiRS  OF  MITAL  CUTTINO  TOOLS  AND  SHAKEPROOF  PRODUCTS 


PV  - ; , * 'i  f 


Closures  Moided  from 
Extended  Phenolics 

Ej  3.  !).  ZbonoLe  and  W-  -3.  Brown,  $r. 


Monsanto  Chemical  Co.,  Plastics  Div. 


Satisfactory  W ar  time  Applications  of  New  Materials  May 
Lead  to  Permanent  l/ses  in  Many  Post -W ar  Developments 


MOLDING  compounds  with  phenolic  resin  content 
partially  replaced  by  extenders  made  their  appear- 
ance  in  this  country  shortly  after  suppliesof  phenol  becarne 
jinadequate  for  all  military  and  civilian  needs.  Plant 
facilities  for  this  chemical  were  strained  by  dentands 
from  the  pharmaceutical,  petroleum,  dyestuff  and  allied 
| industries  and  from  certain  of  our  allies  who  use  it  in 
a favored  type  of  high  explosive.  It  was  found  possible 
to  allocate  phenol  only  for  plastics  and  resins  used  in 
I military  applications  and  for  some  highly  essential  civilian 
j applications. 

In  addition  to  these  classes,  however,  there  are  certain 
semi-essential  applications  where  established  production 
! lines  or  packaging  methods  depend  on  a supply  of  moided 
phenolic  parts.  In  these  cases,  conversion  to  other 
materials  would  involve  disruption  of  an  industry  or  at 
best,  far-reaching  revision  of  methods  involving  additional 
equipment  and  the  replacement  of  the  plastic  with  an 
alternate  critical  raw  material.  Bottle  closures  are  the 
most  important  example  where  phenolic.  parts  are  es- 
sential to  continued  operation.  Many  packaging  applica- 
tions are  set  up  specifically  to  utilize  phenolic  closures. 
Against  this  background,  extended  phenolics  were  com- 
mercially  developed. 

Lignin  or  related  materials  were  adopted  as  extenders 
to  conserve  phenol  in  compounds  intended  for  these 
essential  uses.  The  use  of  lignin  depends  on  its  abilitv  to 
replace  part  of  the  phenolic  resin  in  the  formulation, 
without  necessitating  an  equivalent  reduction  in  filler, 
i F.xtended  phenolic  molding  compounds  have  alleviated 
| this  situation.  Compounds  normally  used  for  closures  were 
formulated  of  resin.  accelerator,  lubricants  and  wood- 
flour  filler.  The  filler  does  not  enter  the  chemical  re- 
action  and  there  are  definite  limits  on  the  extent  to  which 
i a compound  can  be  filled,  50%  usually  being  taken  as 


the  top  practical  proportion  for  this  type  of  procedure. 

Lignin  occurs  widely  in  vegetable  growth.  It  is  the 
Principal  binder  in  wood,  where  it  acts  as  a cement  to 
bond  the  cellulose  fibers.  Large  supplies  of  this  natural 
raw  material  are  available  from  paper  manufacture  which 
usually  utilizes  only  the  cellulose,  leaving  the  lignin  in 
paper  mill  waste  liquors.  Other  sources  are  in  sawmill 
and  other  wood  wastes. 

Attempts  to  utilize  lignin  alone,  or  with  fillers  as  a 
plastic  molding  material  have  been  of  limited  commercial 
importance  because  of  less  favorable  properties  than 
well  established  types  of  thermosetting  materials  based 
on  synthetic  resins. 

Intensive  research  has  developed  lignin,  however,  as 
an  extender  for  use  in  conjunction  with  phenolic  resin. 
For  this  purpose,  the  lignin  is  chemically  modified  to 
enable  it  to  react  with  formaldehyde.  This  chemical 
modification  consists  of  hydrolysis  which  adds  OH  groups 
analogous  to  the  OH  group  in  the  phenol  molecule. 
In  manufacturing,  the  hydrolized  lignin  is  compounded 
with  phenolic  resin,  filler  and  coloring  matter.  Lignin 
as  an  extender  tlius  replaces  part  of  the  phenol  tliat 
would  otherwise  be  used. 

Lignin-extended  phenolics  have  been  found  satisfactory 
in  closure  applications  which  represent  substantial  pro- 
portions  of  pre-war  usage.  They  are  adaptable  to  high- 
speed  automatic  molding  machines,  although  not  without 
some  sacrifice  of  speed  and  finish. 

For  moderate  extensions,  flow  and  cure  are  adequate 
for  small  and  medium  sized  parts.  Mechanical  strength 
is  good  but  water  and  alcohol  absorption  are  higher  than 
for  standard  phenolics.  Because  of  higher  water  absorp- 
tion, electrical  properties  are  not  as  good  as  those  of 
standard  phenolics. 

( Continued  on  page  101) 
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Precision  Modeis 


Seil  Buåky  Equipment 


Production  Costs  are  Cut  SharpJy  by  a Newly - 
Developed  Technique  Which  Utilizes  Plastics 
Mol  ds  iox  M aking  Authentic  Seiling  Modeis 


Research  Engineer, 

A.  Steven  Lewis  Associates 


Hand  modeis  were  costly  and  involved  nuich  time.  Slet. 
dies,  except  in  extremely  long  runs,  were  equally  ex 
pen  si  ve. 

The  need  for  a new  method  was  brought  to  our  atten 
tion  by  some  of  the  best  known  manufacturers  and  museum 
in  the  country  for  whom  we  have  been  making  precisio 
modeis  of  the  hand-made  type  for  many  years.  Pose 
by  this  demand  for  Iow  cost  modeis  produced  in  shor 
runs,  we  decided  last  year  to  take  a large  percentage  o 
our  staff  out  of  production  and  delegate  to  it  the  tas 
of  licking  the  problem. 

But  solving  the  problem  was  not  easy.  The  solutio] 
carne  only  after  almost  a year  of  constant  research  anj 
experimentation,  after  many  hundred  processes  and  teen 
niques  were  tried  out  in  our  laboratory. 

We  decided  quite  early  that  the  most  economical  wa 
to  produce  high  grade,  precision  scale  modeis  was  by  east 
ing  a lead  and  tin  matrix  metal  in  a plastic  mold.  Tli 
plastic  that  served  our  purposes  best  was  acetate  butyrat» 
There  were  several  reasons  for  this:  it  was  not  brittl 
and  worked  well  under  machine  tool  conditions,  it  pet 
rnitted  us  to  build  up  dies  with  it,  and  it  was  comparativeh 
economical.  As  plastics  supplies  become  freer,  it  i1 
probable  that  we  will  use  many  different  types. 


PRESENT  indications  are  that  the  post-war  salesman 
of  bulky  equipment,  such  as  tractors,  trucks,  machine 
tools,  power  house  installations,  construction  machinery 
and  the  like,  will  be  enormously  aided  in  his  task  by 
authentic  small  scale  modeis  of  the  equipment  he  offers. 

The  idea  of  using  precision  modeis  for  three  dimensional 
seiling  of  large  units  of  this  nature,  instead  of  depending 
on  photographs  is,  in  itself,  not  new.  But  what  is  new 
is  that  today  plastics  molds  have  made  possible  the  de- 
velopment of  a revolutionary  technique  of  casting  metal 
modeis  on  a low-cost,  short-run  basis. 

And  it  is  these  two  factors  that  give  this  technique  its 
wide  possibilities.  For  previously,  neither  hand-made 
modeis,  nor  those  made  by  steel  dies,  filled  the  need. 


Now  used  by  the  Army  to  pro- 
vtde  a solution  to  dispersal 
and  storage  problems,  modeis 
such  as  these  may  be  adopted 
to  many  poet  war  såles  display 
uses,  especially  where  heavy 
and  bulky  units  are  involved 


Breaking  apart  the  plastics  mold  which  is  used  in  the  making  of 
the  Army  truck  model  shown  completed  on  the  preceding  page 


Small  parts  of  models  are  east  to  exceptional  accuracy: 
Shown  here  is  a precise  reproduetion  of  a cable  reel 


Two  major  problems  confronted  us  from  the  very  start : 

First,  we  found  that  the  matrix  metal  we  had  decided 
upon,  having  a melting  point  of  approximatelv  212°C, 
cooled  almost  as  soon  as  we  poured  it,  and  therefore  would 
i not  flow  properly.  We  tried  all  of  the  fluxes  normally 
used  and  still  failed  to  get  an  even  and  complete  flow. 
Finally,  we  developed  a flux  in  the  form  of  a powder 
which  works  very  smoothly,  and  we  are  now  able  to  make 
liollow  models  with  walls  as  thin  as  l/32nd  of  an  inch. 

Secondly,  our  early  castings  showed  bad  surface  crazes, 
such  as  might  be  expected  from  plaster  molds.  This 
was  due  partly  to  failure  of  the  matrix  metal  to  flow 
smoothly  and  partly  to  the  difficulty  of  completely  elimi- 
nating  air  from  the  mold  during  the  ^ouring  process. 
We  sol  ved  this  problem  by  our  development  of  a powder 
flux  and  by  perfecting  a technique  of  pouring  the  metal  in 
such  as  way  as  to  prevent  oxidation. 

This  technique  of  reproducing  metal  models  from 
plastic  molds  has  thus  far  been  used  primarily  for  the 
armed  forces  and  manufaeturers  of  war  material.  But 
the  process  has  already  been  employed  to  reproduce  small 
models  of  machine  tools,  refrigerators,  trucks,  cannon, 
airplanes,  fire  fighting  equipment,  etc.  And  many  com- 
panies,  looking  ahead  to  the  day  when  three  dimensional 
seiling  will  be  an  accepted  technique,  have  contacted  us 
with  regard  to  reproducing  their  eivilian  produets  for  the 
post-war  period. 

At  the  present  time,  we  are  making  several  hundred 


models  of  the  arnty’s  SCR299  Mobile  Radio  Station  for  the 
Hallicrafters  Co.  The  original  truck  is  manufaetured  by 
the  Chevrolet  Co.  and  most  of  the  radio  equipment  is  fur- 
nished  installed  by  the  Hallicrafters  Co.  The  model  is  9" 
long,  3}4"  wide  and  4"  high,  is  built  to  a scale  of  one-half 
inch  to  the  foot  and  is  absolutely  accurate  in  every  detail, 
even  to  the  extent  of  containing  scale  reproduetions  of  the 
receiving  and  sending  radio  equipment. 

The  first  step  in  the  making  of  a model  such  as  this 
one,  is  the  designing  from  a pattern  of  a die  that  will 
draw.  Once  such  a pattern  is  designed,  it  is  sunk  in 
plastic.  In  a few  instances,  we  have  speeded  the  die 
making  process  by  building  the  die  up  with  plastic  rather 
than  sinking  it.  This  is  a considerably  faster  and  cheaper 
niethod  and  one  upon  which  we  expect  to  rely  more  and 
more  in  the  future. 

Ten  separate  parts  were  necessary  to  reproduce  this 
truck,  three  main  body  parts  and  seven  inserts.  The 
three  body  parts  consist  of  an  inside  core,  which  is  a 
base  shaped  to  form  the  inside  of  the  truck,  and  two  other 
molds  to  form  the  right  and  left  outside  body  contours. 
The  inserts  consist  of  seven  molds  to  form  the  right 
and  left  front  doors,  the  main  back  door,  the  right  and 
left  windshields,  and  the  right  and  left  cable  reel  holders. 

After  the  molds  are  completed,  they  are  dusted  with 
our  flux  powder  and  fitted  together  into  one  over-all  mold 
with  the  aid  of  die  pins  and  steel  strips.  The  matrix 
( Continued  on  page  103) 


Three-dimensional  seiling  in  operation:  Transformers  are  typ- 
ical  items  in  this  salesman's  kit  built  for  Allis-Chalmers  Co. 


While  the  models  in  this  kit  are  of  wood,  plastics  dies 
were  used  for  the  small  parts  such  as  knobs  and  handles 


Corved  effects  in  urea  lormaldehyde  "cake  make  up”  box  and  cellulose  acetate  iipstick  container  and  rouge  case 


Decorative  Applications 
in  the  Cosmetic  Field 

. } Earliest  plastics  were  used  for  uromen's 

J^ij  / 1 jaraa  rd  C hu  ren  beauty  articles,  and  so  are  the  Jatest 


THKRE  are  few  industries  in  which  the  use  of  plastics 
can  play  a more  colorful  part  than  in  the  cosinetics  and 
l>rauty  fields.  Although  plastics  had  attained  a substantial 
proportion  of  application  in  the  packaging  of  cosinetics 
l>efore  the  war,  such  use  was  largely  in  the  fornt  of  caps, 
closures,  and  wrappings.  Their  emplovment  as  decorative 
Container*  for  cosmetic  produets  did  not  become  wide- 
spread  until  Government  priorities  on  metals  and  other 
materials  essentia!  to  the  war  produetion  program  made  re- 
placement  materials  necessary.  But  with  wartime  rc- 
striction,  subsef|uently  extending  to  most  plastics.  the 
full  scope  of  their  role  in  the  realm  of  cosmetics  (as  in 
other  eivilian  fields)  will  probabty  not  l>e  realized  until 
the  re<|uisite  critical  chemical*  and  facilities  are  avail- 
ahle. 

Plastics,  by  nature  of  their  color  and  form  possibilities, 
lend  themselves  with  particular  adaptability  to  produets 
designed  for  aesthetic  appeal  to  the  feminine  consunter. 
Their  lightness  of  weight,  their  strength  and  chemical 
attributes  and  their  color  range  constitute  sound  practical 
reasons,  as  well,  for  their  use  in  this  capacitv.  It  seems 
logical  to  assume  that  there  would  inevitably  have  been 
an  increasing  application  of  plastic  materials  throughout 
the  cosmetics  and  toiletries  fields  in  any  case,  as  research 
and  ex  per  i mental  ion  continued  to  hring  the  materials  to 
perfeetkm.  Indications  at  this  time  point  to  a sostained 
and  amplified  use  of  plastics  in  the<e  industries — for  caps. 


closures,  compacts,  vials,  tubes  and  other  containers  for 
produets  of  various  types. 

In  many  cases  the  plastics  items — resorted  to  as  “sub- 
stitutes”  when  the  materials  originally  used  became  un- 
available — have  pro  ved  superior  to  the  produets  formerly 
employed.  In  these  instances,  the  plastics  have  progressed 
beyond  any  "temporarv  usage"  stage  and  have  become  in 
fact  actual  replacements.  It  seems  more  than  likely  that 
this  will  continue  to  occur  in  additional  instances  as 
research,  experimentation,  and  availability  of  materials 
increase. 

Various  toilet  articles  of  plastic  had  appeared  on  the  j 
market  a number  of  years  before  the  war.  Notable  among 
these  were  dressing  tahle  accessories,  ineluding  dressing 
combs.  When  the  rublier  situation  became  acute,  dressing 
combs  liegan  to  appear  in  even  greater  volume  on  the 
market,  replacing  the  scarce  hard  rubber  produets. 

Certain  small  ornamental  combs,  barrettes,  and  "tuck 
eninbs,”  used  to  hold  women's  coiffures  in  place,  had 
long  been  made  of  plastics  materials,  but  these  have  ap- 
peared in  new  profusion  and  in  color  range  making  them 
especially  decorative  as  well  as  utilitarian.  The  curtail- 
ment  of  steel  wire  for  the  manufaeture  of  hairpins  and 
of  "bob”  pins  was  largely  rcsponsible  for  an  increase  in  the  j 
use  of  these  combs  and  barrettes.  The  wire  hairpin 
shortage  was  also  responsible  for  the  development  of 
(Conliuurd  on  page  94) 
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y<ut  rU  tf-ind  llOi  Makk 

on  the  Finest  Molded  Parts 


SHAW  developed  the  Transfer  Molding  process.  This  process  gives 
to  molded  parts  the  capacity  to  "take  it"  where  the  going  is  toughest. 
That  is  why  you'll  find  the  Transfer  Molding  symbol  /K  on  parts 
that  must  take  abuse.  You’ll  find  it  on  long,  unsupported  cores,  such 
as  the  telephone  receiver,  and  on  thick  cross-sectiqns  subject  to  heavy 
pressure  and  strain. 


The  A mark  is  assurance  that  the  molded  part  on  which  it  appears 
is  the  hardest-wearing  plastics  part  that  the  molder’s  craft  can  produce. 


SHAW  leadership  has  harnessed  to  the  Transfer  Molding  process 
the  time-and-money-saving  benefits  of  High  Frequency  Heating.  To 
the  end-user  this  combination  means  a better  product  for  less  money. 

A SHAW  engineer  will  be  pleased  to  give  you  the  facts. 


* + H.  F.  HEATING  WILL  SPEED  PRODUCTION  - --  CUT  COSTS 

SHAW  INSULATOR  COMPANY 

Irvington  <^!haw)>  New  Jersey 

1892 
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The  giils  aien't  just  picnicking — they're  making  up  aerial  charts  on  huge  sheets  ol  cellulose  acelate 


ACETATE  SHEETMNG 

He  volutionizes  Aerial  Charting 


THE  Acronautical  Chart  Plant  operated  by  the  Acro- 
nautical Chart  Service,  HQ.  AAF,  and  located  in  St. 
Iaauis.  has  found  that  plastics,  tnainly  in  the  form  of 
cellulose  acetate,  arc  indispensable  in  modem  map  and 
chart  making. 

There  is  only  one  other  item  more  important  in  making 
a map  than  the  plastic,  and  that  is  the  information  con- 
tained  about  river*,  harbors,  coastlines,  clcvations,  drain- 
age,  and  other  topographical  features  which,  after  all, 
the  map  is  about  in  the  first  place.  After  this  has  been 
gathered,  acetate  becomes  the  principal  mcans  of  trans- 
forming  the  data  into  accuratc  aerial  charts. 

The  new  and  iinproved  aerial  charts,  made  possiblc 
through  better  means  of  assimilating  topographical  knowl- 
edge  and  through  the  use  of  transparent  acetate,  have 
made  the  air  lånes  immeasurabty  safer  for  the  huge 
military  air  fleets  of  this  country  and  its  allies.  The  young 
flyer*  have  surer  guide*  to  their  drstinations,  whether  they 
arc  going  to  Rochester  or  Rangoon,  to  Indiana  or  India, 
to  Cairo,  Illinois  or  Cairo,  Kgypt. 

The  principal  use*  of  plastics  at  the  chart  plant  in  St. 
Lovis  are  cellulose  acetate  emploved  in  phntogrammctry, 
an  acetate  base  for  photographic  film,  and  a light,  trans- 
parent acetate  used  to  simplify  the  drafting  process  on  new 
map*  and  charts. 


Wlth  the  iketchmaster  shown  above  landmark* 
ar*  projecled  trom  photo*  on  acetat*  ba»e 


The  great  reliancc  upon  the  transparent  plastics  sheet-  I 
ing  in  tracings,  sticking  on  printed  words  and  symbol*  I 
suggest  even  greater  application*  in  post-war  for  every  I 
type  of  inapmaking.  in  drafting  rooms,  conimcrcial  art  I 
studios,  sign  shops,  photo  engravers,  etc.  The  army 
has  pointed  the  way  in  its  chart  and  map  making  procedure.  1 
Photogrammetry  is  a relatively  new  science,  in  which  fl 
(Conlintied  on  page  92) 
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Resistance  to  the  Chemicals  used 
in  spraying  plants  is  oflered  by 
the  Tenite  pump  handle  and  jar  cap. 


AT  WORK 


Red  and  white  fruit  juicer,  largely  of  meth- 
acrylate,  in  Museum  of  Modem  Art  exhibition. 
Designed  by  Barnes  & Reinecke  for  Dazey  Corp. 


An  inflated  vinylite  tube  provides  an  elastic  seat  and  back 
for  this  chair,  on  view  currently  at  the  Museum  of  Modem  Art. 
In  another  article  in  these  pages  will  be  found  the  complete 
story  of  this  innovation  in  plastics  by  William  Miller. 


Lighting  fixture  made  of  translucent  laminated  sheets 
with  decorative  rings  of  acetate  butyrate.  Made  by 
the  General  Electric  Company  for  the  I.  C.  Varden  Co. 
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PLAST! CS  AT  WORK 


IN  MUSICAL  INSTRUMENTS 


Another  butyrate  Army  Instrument 
is  this  bugle,  molded  by  Eimer  E. 
Mills  Corp.,  in  conjunction  with 
Chicago  Musical  Instrument  Co. 


This  plastica-casod  accordion  has  been 
developed  by  the  Rudolph  Wurlitzer  Co. 


Army  successlully  uees  this  one  piece 
butyrate  Itle.  Made  by  Pensel!.  Mueller 
Co.  Irom  Estruded  P kis  ties  Inc.  tubing 


Botch  of  Tenite  Army  whlsties.  com 
pleie  with  sprue  and  runners.  injee- 
tion. molded  by  Plastic  Engineering 
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IN  HANDTOOI 


Fuse  puller  made  of  Lumarith  lor  heavy  duty  con- 
tains  bulb  which  lights  up  when  the  fuse  being 
tested  is  still  good.  Made  by  Kuhn  & Jacobs  Mold- 
ing  & Tool  Company  for  the  Star  Fuse  Company. 


Tenite  handle  insulates  comparator  from  heat  of  opera- 
tor's  hand,  keeps  his  thumb  off  indicator.  Molded  by 
the  Precision  Plastics  Co.  for  Bellwether  Corporation. 


AT  WORK 


Series  of  standard  block  gage  handles  of  butyrate 
replace  aluminum  and  keep  heat  of  inspector's  hand 
from  the  instrument.  Molded  by  Federal  Tool  Corp. 


Lightweight  Tenite  housing  allows  women  to  operate  this  rotary 
pneumatic  drill  accurately  and  without  succumbing  to  fatigue. 
Molded  by  Reynolds  Spring  Company  for  Arco  Equipment  Corp. 
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RLASTICS  AT  WORK 


Devlee  lor  chorglng  barbed  wire  lene#  ha* 
Tenile  housinq  through  which  motor  and  eig- 
na! light  can  be  «een.  Made  by  Ecllpae 
,'vt  Molded  Produrt*  Co-  lor  Northern  Signal  Co. 


IN 
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AFETY  APPUANCES 


Tramparent  Celluloid  houslng*  on  batiery 
cell»  ol  this  poriable  searchlight  permit 
quiclr  rhock  up  o(  their  condition;  welgh 
a third  as  much  a*  rubber  they  replaced. 


Shatlerproof  butyrate  replaces  glass  globes  in 
Navy's  saiety  lights.  Åttached  ■ to  Ule . beits, 
their  light  weight  increases  buoyancy.  Molded 
by  Gemloid  Corp.  ior  Sculler  Safety  Corp. 


Shellac  and 
De  veiopment 
Substitutes 


oCewis  lÅJi 

Market  Research  Engineer 


inner 


Phonogxaph  xecoxds  highlight  the 


applications  of  synthetic  xesins 
developed  as  shellac  xeplacement 


FEW  substances  have  been  responsible  for  so  lengthy 
and  intense  a search  for  a substitute,  as  shellac.  The 
search  which  began  more  than  40  years  ago  and,  incident- 
ally,  propelled  the  development  of  Bakelite  in  1908,  was 
prompted  by  the  same  problem  that  faced  this  country 
when  war  began  ...  a shortage.  The  conditions  which 
caused  that  initial  shortage  were,  however,  quite  different 
than  those  in  1941  when  normal  ocean  routes  from  Cal- 
cutta, main  export  port  for  shellac,  were  cut.  Shellac 
moldings  were  being  introduced  as  a substitute  for  hard 
rubber;  shellac  had  not  only  proved  itself  an  effective  re- 
placement,  but  a particularly  econoinical  one. 

During  the  intervening  years  many  industries  continued 
the  search  for  shellac  substitutes.  When  cellulose 
nitrate  lacquers  made  their  debut,  it  was  thought  that  thev 
would  replace  shellac  as  a rapid-drying  varnish.  How- 
ever, instead  of  shellac  replacing  the  lacquer,  it  comple- 
mented  it,  and  both  became  accepted  materials  for  coatings. 

The  development  of  radio  in  the  early  1920’s  so  appre- 
ciably  slowed  the  rapid  rise  of  phonograph  records  which 
used  shellac,  that  there  was  a corresponding  decrease  of 
interest  in  the  search  for  a shellac  substitute.  However. 


Stretching  shellac:  This  process  is  followed  by  anneal- 
ing,  slow  cooling  and  then  breaking  up  into  Ihin  flakes 


Shown  at  left  is  zein.  protein  shellac  substitute.  Center:  Luckite,  another  substitute.  At  right:  Pure  shellac  flakes 
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Biscuits  ol  shellac  on  sleam  table.  before  being  put  on  press 


Vlew  above  shows  the  shellac  mass  prior  to  pressing  with  master 
record.  Below.  record  has  just  been  pressed:  note  the  flash 


the  introduetion  of  combination  radio-phonographs,  auto- 
ntatic  phonographs,  and  the  use  of  records  by  broadcasting 
stations  caused  phonograph  record  sales  to  soar  once  again. 
Deniand  for  phonograph  records  and  other  materials  using 
shellac  reached  a peak  in  1941,  and  this  country  alone 
consumed  from  10  to  15  million  pounds  more  than  the 
world's  total  shellac  production  of  that  year.  This  con- 
sumption  would  have  been  impossible,  of  course,  except 
for  the  large  carry-over  of  lac  produced  in  previous  years. 
This  inereased  civilian  demand,  plus  the  new  demands  of 
the  military  and  the  interruption  to  shipping  from  India, 
posed  a serious  problem. 

The  need  for  substitutes  became  critical,  and  laboratories 
once  again  intensified  efforts  to  find  replacements  for  shel- 
lac. The  development  problems  that  existed  when  the 
original  shellac  substitute  programs  were  begun  appeaml 
again,  since  shellac  is  a rather  individualistic  substance. 
It  is  the  onlv  commercial  resin  that  is  obtained  from  ani- 
mal chemical  reactions. 

A small  beetle,  known  as  the  lac  bug  or  Tachardia  lacca. 
which  lives  on  trees,  secretes  the  lac  resin  from  which 
shellac  is  made.  This  parasite  thrives  only  in  India, 
Burma,  and  Siam.  According  to  shellac  specialists,  it 
takes  over  1,500,000  of  these  Iteetles  to  produce  sufficient 
resin  for  a pound  of  shellac. 


New  Synthetic  Resin 

Earlier  tests  revealed  that  shellac  combined  all  the  vir- 
tues  required  in  a phonograph  record.  It  was  hard,  tough, 
easily  molded,  extremely  economical  and  it  could  be  re- 
used.  It  was  able  to  withstand  the  tremendous  friction  de- 
veloped  at  the  point  between  the  needle  and  the  record. 
Thus,  any  substitute  had  to  parallel  these  characteristics 
and,  in  addition,  be  applicable  to  the  chemical  and  mechani- 
cal  features  of  the  procedures  used  to  produce  records  with 
shellac. 

During  the  past  year  chemists  have  provided  nteans  of 
extending  shellac  as  well  as  replacing  it.  The  extenders 
in  most  instances  involved  the  use  of  scrap  of  a grade 
that  would  fuse  with  the  original  shellac  used.  The  re- 
placements have  consisted  of  materials  resembling  shellac 
and  others  having  shellac  characteristics,  but  they  required 
production  methods  different  from  those  used  in  shellac 
record  manufacture.  In  the  latter  category  we  find  the 
vinyls  and  polystyrene.  Both  of  these  materials,  incident- 
ally  no  longer  have  the  cost  factor  as  a major  problem. 
Styrene,  for  instance,  is  now  available  at  about  30c  per  lb., 
while  vinyl-acetate  costs  about  55c  per  lb.  contpared  to 
shellac  which  seiis  for  about  40c  per  lb.  Another  of  their 
virtues  is  that  they  are  thermoplastic.  Cellulose  acetate 
is  a fine  material  for  recordings  but  it  has  the  general 
disadvantage  of  needle  “drag”  which  limits  constant  re- 
production  use. 

A recently  developed  material  that  appears  to  have  effec- 
tive  shellac  replacement  properties  is  an  amorphous  syn- 
thetic resin,  Luckite,  Formula  7-11 -A.  Tite  Musicraft 
Corporation  reports  that  it  can  l>e  introduced  into  any 
formulation  that  used  shellac  and  allied  ingredients.  It  is 
a thermoplastic  which  uses  non -critical  materials,  and  is 
being  sold  at  38c  per  lb.,  with  the  possihilitv  that  this 
price  tnay  soon  be  redueed. 


Filler s and  Processing 

In  the  manufacture  of  recordings  with  the  synthetic 
resin,  certain  copals,  rosin,  cotton  flock,  carbon,  and  bone 
black,  nigrosine  dye,  and  mineral  fillers  are  used.  Hard- 
wood  pitch  may  be  added  to  produce  cheaper  records.  Red 
clay,  which  is  an  iron  aluminunt  silicate  containing  con- 
siderable  sitica,  is  the  filler  used  most  often,  but  fine  slate 
flour  or  a similar  composition  may  also  be  used.  Accord- 
ing to  the  Luckite  chemists,  sonte  manufaeturers  prefer 
(CnnliimrH  on  pa<)c  96) 
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A fomily  of  water-clear  polysfrene  beads,  be- 
foreseparating. Injection  molded.  Polystyrene  has 
o compressive  strength  of  10,000  to  13,500  pounds 
per  square  inch.  Power  factor  .0001  to  .0002.  Dielectric 
constant  2.5  to  2.6.  The  line  diagram  illustrates  the  possi- 
bilities  of  delicate  molding  of  Polystyrene.  These  beads  ore 
made  for  high  frequency  cable.  This  longitudinal  section  is  about 
double  life-size. 


Synthetics  for  i Industry 


In  the  handling  of  plastics  a complete  knowledge  of  the  character 
istics  of  the  various  synthetics,  their  possibilities  and  the  technique 
of  working  with  each  is  fundamental.  That  is  equally  true  of  exper- 
ience  and  skill  and  up-to-date  equipment.  With  all  of  these, 
Amphenol,  has  consistently  been  a leader  in  this  rising  industry. 


Practical  experience  in  molding  synthetics  for  industrial  use 
dates  back,  at  Amphenol,  to  the  days,  many  years  ago,  when 
"plastics"  meant  Bakelite.  Today  Amphenol  has  batteries  of  up- 
to-date  injection  molding,  compression  molding,  and  extrud- 
ing  machines  — many  specially  designed  and  custom  built. 

The  help  of  Amphenol's  engineers  in  the  choice  of 
materials,  planning  and  designing  of  products  is  available 
to  those  interested  in  keeping  step  with  the  times  in  the 
use  of  plastics. 


Ultra  high  frequency  R.  G.  cables.  Dielectric,  polyethylene, 
extruded  with  inner  conductor  centered  to  within  10°o.  Di- 
ameter tolerance  permitted  .010".  Vinylite  outer  covering 
extruded  over  wire,  dielectric  and  braided  copper  shield. 


One  of  Amphenol 
battery  of  injection  molding  machin« 


Molded  oyeballs  before  finishing  (leit);  acrylic  molding  powder  (right);  all-plastics  eyes  in  ioreground 

Making  Lite -Like  Artiticial  Eyes 

B,  2),  Kuk  art!  ^ 9.  $ac  ItSon 

Dept.  of  Chomiitry,  Northwoitern  University 


New  technique  for  molding  and 
fabricating  artilicial  eyes  of 
acrylic  plastics  pxoduces  natur  al 
appearance  and  greater  comfort 

AMONG  the  many  new  uses  of  plastics  that  have  bccti 
accelerated  by  the  war,  onc  of  the  most  interesting 
is  the  fabrication  of  artificial  eyes  from  acrylic  resin.  This 
new  development  was  started  thrce  years  ago  by  Fritz 
Jardon,  the  owncr  of  a dental  laboratory  in  Kansas  City. 
After  severnl  months  of  development  work,  he  becamc 
affiliated  with  a glass  eye  dealer  and  the  manufaeture  of 
an  eye  consisting  of  a glass  iris  button  inbedded  in  a 
plastic  shape  was  started. 

I>ue  to  the  great  difTerence  in  the  thermal  co-efficient 
of  expansion  of  ntethyl  methacrvlate  and  glass,  diffictiltv 
was  experienccd  in  keeping  the  plastic  and  glass  front 


separating.  This  separation,  which  often  occurrcd  during 
the  last  steps  of  manufaeture  or  wlicn  the  finished  eve 
was  subjeeted  to  jarring.  heat,  or  excessive  humidity, 
resulted  in  an  objectionable  sheen  over  the  iris. 

Although  this  sheen  difficulty  did  not,  by  any  means, 
invariably  form  in  the  glass-plastic  combination,  it  per- 
suaded  Mr.  Jardon  to  start  the  Mono-Plastic  Eye  Company 
for  the  manufaeture  of  all-plastics  artificial  eyes. 

The  development  of  an  iris  color  to  rcplace  the  glass 
previously  used  was  carried  out  in  co-operation  with 
Dr.  Rcuel  Bennett,  a wcll  known  research  photographer 
and  optometrist.  Dr.  Bennett's  specially  built  equipment 
and  his  exdusive  methods  for  photographing  the  human 
eye  enabled  them  to  produce  virtually  a photographic 
reproduetion  in  color  of  any  human  eye.  Othcr  new 
dcrelopmcnts.  necessitated  by  the  all  plastic  nature  of  the 
eye.  were  worked  out  by  Mr.  Jardon  and  Dr.  Bennett 
with  the  aid  of  Conrad  Noelle.  The  thrce  are  co-authors 
of  a recently  applied-for  patent  covering  thesc  develop- 
ments. 

The  manufaeture  of  the  Mono-Plastic  eye  starts  with 
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After  removal  from  the  mold,  the  eyeball  is  carefully 
abraded  to  remove  the  fin  left  by  the  parting  of  the  molds 


A cavity  is  ground  into  the  scleral  portion  in  precise 
dimensions  to  accommodate  the  acrylic  iris  "button" 


After  insertion  of  the  iris  "button,"  its  edge  is  blended 
into  fhe  scleral  to  remove  any  sharp  unnatural  lines 

| the  tnolding  of  a shape.  This  shape  is  white  or  faintly 
tinted  and  conforms  to  the  final  shape  and  color  of  the 
human  eye.  It  is  made  from  granular  methyl  methacrylate 
; polymer,  containing  added  pigments,  and  monomeric 
methyl  methacrylate  liquid.  The  two  are  mixed  .and 
molded  by  the  technique  customarily  used  for  dentures. 

A depression  for  the  insertion  of  the  iris  button  is 
i next  ground  into  the  outer  sur  face  of  the  shape  and  the 
surface,  in  general,  is  ground  slightly  to  make  room  for 
j the  clear  plastic  overlayer  that  is  to  follow.  The  iris 
i button  containing  the  iris  colors  is  next  inserted.  The 
, depression  and  fine  vein-like  markings  are  placed  around 
I >t.  A layer  of  crystal  clear  methacrylate  molded  to  the 
outer  surface  of  the  shape  forins  the  corneal  portion  of 
the  eye  and  the  clear  film-Iike  overlayer  already  mentioned. 
Grinding  and  polishing  operations  complete  the  nianu- 
facture. 

The  manufacturers  have  not  revealed  to  me  exactly  how 
they  achieve  “depth”  and  complexity  in  the  iris  markings 
or  their  methods  for  applying  the  veins,  blending  the 
( Continued  on  page  88) 


The  entire  eyeball  is  again  placed  in  the  molds  to  be 
integrated  and  resurfaced  in  a casting  of  clear  acrylic 


The  surface  is  buffed  to  a smoothness  comparable  to  that 
of  the  natural  organ  and  compatible  to  the  live  tissue 
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For  reading  charts  In  Ihe  dark,  an 
envelope  ol  cellulose  acetat*  dyed 
with  a fiuorescent  material  gives 
glow  worm  illumination  when  M 
is  placed  under  ultraviolet  light 


Påastics  Serve  as  a 
Fiuorescent  Medium 

W.  QoJon 

Lion  Msnufacturing  Corporation 

Cellulose  Acetate  Now  Used  Both  as  Inexpensive  Source  of 
Ultraviolet  Light  and  as  Transparent  Luminous  Envelopes 


THE  phetiomena  of  ultraviolet  light  reacting  on  fluores- 
cent  materials  has  been  lifted  out  of  the  spectacular  and 
put  to  essential,  practical  use  through  plastics  servlng  in 
related  jobs.  First  of  all.  a plastic  has  provided  an  inex- 
pensive source  of  black  light,  and  sccondly,  plastics  have 
provided  the  vehicles  to  carry  fiuorescent  materials  into 
a multitude  of  unprecedentcd  uses. 

With  a plastics  filter  an  ordinary  fiuorescent  tube  be- 
comes  the  inexpensive  source  of  black  light  ncedcd  for 
dial  and  sign  illumination.  safety  guides,  inspection  lamps, 
and  in  X-ray  equipment.  Some  promise  is  indicated  for  use 
in  medical  diagnosis  as  certain  skin  diseases.  notably  ring- 
worm,  and  certain  organic  matter  fluoresce  under  ultra- 
violet light. 

Radio  dials  and  automobile  dashboards  will  benefit  by 
improved  illumination  due  to  the  research  in  the  fluores- 
cent  use  of  plastics.  In  this  respect,  Lion  Manufactur- 
ing  Corporation,  Chicago.  Illinois,  has  devclopcd  a cellu- 
lose acetate  of  dark  blue  color  which  permits  the  passage 
of  a high  pcrcentage  of  the  near  ultraviolet  rays  while  it 
screens  out  most  of  the  rest  of  the  spectrum.  Made  into 
a tube,  this  plastic  becomes  a collar  for  an  ordinary  white 
fiuorescent  tube  light.  It  filters  out  visible  light  and 
becomes  a valttable  source  of  black  light  at  low  cost.  This 
plastic,  made  to  special  specifications  and  dyed  with  a 
secret  formula.  has  a high  melting  point  and  enough  sta 


bility  so  that  it  is  in  no  way  affected  by  the  heat  of  the 
fiuorescent  lamp. 

In  the  post-war  world,  there  will  be  innumerable'  ap- 
plications  in  vast  quantities  for  black  light.  In  pre-war 
days  mercury  vapor  lamps  were  used  that  cost  about  $12.00> 
and  which  not  only  emitted  a great  deal  of  heat  but  also 
required  the  use  of  an  expensive  transformer.  Possibly.ij 
the  cheapest  lamp  was  a 50  w lamp  made  of  a filter  glassv 
bulb  that  could  only  be  used  intermittently  since  it  gives 
off  intense  heat.  Another  type,  a 4 w fiuorescent  lamp 
made  of  ultraviolet  filter  glass  costs  about  $3.00.  The  same 
lamp  with  plain  white  glass  costs  less  than  a third  as  much.1 
This  is  due  to  the  fact  that  the  black  filter  glass  is  so 
brittle  it  is  difficult  to  mold.  It  is  believed  that  in  produc*| 
tion  the  white  fiuorescent  lamp  will  cost  no  more  than  20c  j 
and  the  plastics  filter  developed  through  Lion  could  be 
produced  for  about  10c.  Togcther  they  would  cost  only  t|i 
f raet  ion  of  the  price  of  the  black  glass  fiuorescent  lamp. 

Even  considering  a lower  price  on  the  nickel  cobalt, 
glass  in  produetion,  estimates  are  that  the  white  bulb 
and  cellulose  collar  will  be  anywhere  from  one-third  to 
one-fifth  less.  This  is  most  important.  The  savings  on 
each  bulb  may  not  appear  to  be  very  great,  but  the  plastics 
filter  brings  the  combination  down  below  the  point  wherej1 
black  light  is  no  longer  prohibitive  in  large  scale  applrl 
cations.  While  a manufaeturer  would  not  consider  a bulb] 
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at  a dollar  for  his  hundred  thousands  of  automobile  dash- 
boards  or  radio  dials,  he  would  be  interested  in  a black 
light  source  that  would  cost  about  30c. 

There  are  no  claims  that  the  plastic  collar  filter  over 
the  tube  light  is  as  efficient  a black  light  source  as  the 
black  glass  tube  light.  But  though  the  plastic  filter  emits 
25%  less  black  light,  even  on  the  smallest  bulbs  it  pro- 
duces  enough  for  most  practical  purposes.  And  though 
the  plastic  allows  about  20%  more  visible  light  to  pass 
through  it  than  through  the  ultraviolet  dark  glass, 
not  enough  light  is  visible  from  the  plastic  combination 
to  be  at  all  objectionable  for  most  uses.  Therefore,  it 
may  be  maintained  that  more  than  enough  black  light  will 
pass  through  the  plastic  filter  while  so  little  visible  light 
will  appear  it  will  be  unnoticeable. 

In  addition,  the  plastic  collar  arrangement  offers  two 
advantages:  The  collar  can  be  so  opaqued,  leaving  only 
a small  slit  for  the  passage  of  ultraviolet  rays.  The 
collar  can  then  be  revolved  around  the  fluorescent  tube  so 
that  the  black  light  can  be  directed  and  confined  for  cer- 
tain  uses.  For  instance,  a radio  manufacturer  is  con- 
sidering  a dial  arrangement  whereby  each  wave  length 
band  will  fluoresce  separately.  To  accomplish  this  novel 
and  useful  effect,  the  plastic  collar  can  be  revolved  so 
that  the  narrow  slit  will  project  its  beam  to  light  only 
one  band  of  the  fluorescent  numerals  at  a time.  A simple 
arrangement  will  turn  the  collar  on  the  bulb  and  bring 
the  required  wave  band  into  glowing  illumination.  The 
collar  arrangement  can  also  be  made  to  transmit  white 
light  or  no  light  at  all. 

Many  Novel  Uses  Possible 

A stove  manufacturer  has  found  another  use  which 
brings  out  the  advantage  of  the  plastic  collar  arrange- 
ment. He  wishes  to  use  a fluorescent  tube  to  light  the 
rear  recesses  of  his  stove.  The  filter  can  be  placed  over 
this  tube  covering  only  one  end.  In  this  manner,  most  of 
the  white  light  will  illuminate  the  stove  when  required 
while  a portion  will  be  used  to  throw  black  light  on  a num- 
ber  of  dials  which  will  glow  at  readings  of  oven  tempera- 
ture,  the  time,  and  other  indications. 

The  use  of  a plastic  in  connection  with  a fluorescent 
tube  presages  the  novel  use  of  many  colored  plastics  over 
neon  tubes  in  post-war  signs.  The  possibility  of  a practi- 
cal and  inexpensive  ultraviolet  light  opens  a vast  new 
field  for  lighting  everything  from  Christmas  trees  to 
safety  warnings. 

The  adaptation  of  a transparent  plastic  as  a fluorescent 
material  through  which  even  fine  maps  can  be  read,  shows 
the  way  to  its  use  as  a protective  illuminator  of  every  de- 
scription.  Imagine  corridors  lit  by  the  plastic  wall  pro- 
tector ! 

For  reading  navigation  charts  in  the  dark,  there  was 
developed  a fluorescent  envelope.  Within  a shielding  folder 


Figures  on  dial  read  easily  in  black  light 


Instruments  can  be  used  conveniently  in  the 
light  emitted  by  the  fluorescent  envelope 

of  black  lignolite  treated  with  a plastics  impregnant  to 
resist  moisture,  a pocket  is  formed  of  a fluorescent  cellu- 
lose-acetate  sheet.  This  transparency  is  dyed  with  a 
fluorescent  material.  Under  ultraviolet  light  everything 
placed  under  the  sheet  of  cellulose  can  be  read  without 
any  visible  light.  The  surface  plastic  is  treated  so  that  pen- 
cil  marks  may  be  readily  traced  and  quickly  erased  without 
touching  the  surface  of  the  maps  visible  through  the  lumi- 
nated  envelope.  This  fluorescent  envelope  can  also  be 
used  under  white  light  or  daylight. 

Many  applications  of  black  light  have  aided  the  war 
effort.  Pilots,  navigators  and  other  ships’  officers,  to 
whom  there  would  be  ( Continued  on  pagc  100) 


Plastics  filter  on  a fluorescent 
lamp  makes  possible  the  utiliza- 
tion  of  high  percentage  of  near 
ultraviolet  light,  providing  a 
Iow-cost  black  light  for  a wide 
variety  of  applications,  includ- 
ing  illuminated  radio  diais,  neon 
signs,  automobile  dash-boards 
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Dr».  Reid  Fordyce  and  David  T.  Mowry.  Cerex  discoverers. 
ball  two  plaitic*  comb*.  Thelr  plastic  passed  the  test 


Thl»  reaction  unit  w orker  al  Monsanto  is  jolning  organic 
molecules  to  produce  plastics  Cerex  for  war  equipment 


A New 

Thermopåastic « 
with  High  Heat 
Resistance  I 


Chemists  See  Injection 
Mol  ding  Process  Opened 
to  Broader  Applications 


THE  searclt  for  a thernioplastic  capable  of  rctaining  its | 
shape  and  strength  in  boiling  water  has  inet  with  suc-|  ■ 
cess  in  a material  called  Cerex  developed  by  the  Monsantol: 
Chemical  Co.,  according  to  a report  issued  by  Charles 
Belknap,  president  of  the  company. 

The  new  material  is  said  to  have  an  ASTM  heat  dis- J 
tortion  point  of  220°  F,  described  as  higher  than  that  of 
any  thernioplastic  hitherto  available,  and  to  show  a water 
absorption  gain  of  0.3%.  It  can  be  molded  without  addi- 
tion  of  plasticizer  and  at  no  higher  temperature  than  exist- L 
ing  thermoplastics. 

It  was  discovered  by  Drs.  Reid  Fordyce  and  David  T. 
Mowry,  working  at  the  Central  Research  Laboratories  of 
Monsanto,  in  Dayton,  O.,  of  which  Dr.  Charles  A.  Thomas  i 
is  director. 

The  water  absorption  characteristics  of  a plastic  eflfect 
dimensional  stability  because  a molded  part  tends  to  warp 
and  distort  as  it  absorbs  or  relcascs  moisture.  Absorbedj 
moisture  has  an  additional  cffect  on  dimensional  stability 
by  lowering  the  heat  distortion  point. 

Present  Materials 

Cellulose  acetate,  the  first  thernioplastic  used  as  an  in- 
jcction  molding  compound,  suflfcrs  from  all  these  sliortcomJI 
ings.  Plasticizer  content  is  high,  water  absorption  is  high, 
and  ASTM  heat  distortion  point  cven  in  the  hardest  mold- j 
able  formulation  is  low. 

Some  other  cellulose  csters  and  cellulose  ethers  are  im-  ] 
provements.  Cellulose  acetate  butyrate  requires  less  plasti-1 
cizcr  than  acetate  and  has  about  half  the  water  absorption  I 
but  the  heat  distortion  point  is  still  relatively  low. 

Further  improvement  is  noted  in  vinyl  compounds.  Mold- 
ing formulations  of  rigid  vinyl  chloride  acetate  do  not  re- 
(juire  plasticizer  and  have  low  water  absorption.  Theit 
heat  distortion  point,  however,  is  low. 

The  dimensional  stability  of  methyl  mcthacrylatc  anal 
polystyrene  is  superior  to  that  of  other  present  thernwH 
plastics.  Neither  requirc  plasticizer  for  formulation  intcj 
moldable  compounds  and  both  have  low  water  absorptionJI 
The  heat  distortion  point  of  methyl  mcthacrylatc  is  lowj 
however,  about  140°  F,  while  polystyrene  has  a heat  diM 
tortion  point  of  169-176°  F.  In  certain  polystyrene  fornitt-W 
lations  the  heat  distortion  point' is  raised  about  15*  F by  tha 
addition  of  chlorinated  diphenyls  but  with  sacrifices  ofj 
transparency,  color  and  mechanical  properties.  Heat  rej 
sistant  acrylic  compounds  are  available  in  shcet  form  widfl 
ASTM  heat  distortion  point  as  high  as  185°  F. 

(Coniinued  on  f><uje  93) 
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H & D Little  Packaging  Library — FREE  on  Request 


Packaging  icar  goods  — tliat’8  the  all-important 
task  of  H & D today,  BUT  H & D’s  war-time 
activities  are  bringing  a wealth  of  valuable  ex- 
periences,  and  an  abundance  of  new  packaging 
skills  and  techniques  that  will  liave  a great  and 
good  cffect  on  tbe  progress  of  post-Victory  pack- 
aging. 

Witb  packaging  trends  constantly  changing 
and  packaging  materials  under  contiuuous  de- 
velopment, H & D published  its  Little  Packaging 
Library  to  make  your  entire  packaging  procedure 
more  eflicient.  Tbe  “Library”  presents  tbe  pack- 
aging experience  of  hundreds  of  mamifacturcrs 
and  coutains  many  real  contributions  to  im- 


proved  packaging  and  shipping  metbods  to 
savings  in  materials,  inanpower,  macbinery  and 
transportation  facilities. 

Wbatever  your  packaging  assignment»  are 
today — wbatever  tliey  will  be  tomorrow,  thcse 
booklets  will  prove  of  value  to  you  and  your 
organization.  Tbe  booklets  are  FREE  wilhout 
obligation — write  for  as  many  sets  as  you  nccd. 
Address  Hinde  & Dauch,  4474  Decatur  Street, 
Sandusky,  Ohio. 

• • • 

FACTORIF.S:  in  Baltimore  • Boston  • Buffalo  • Chicago 
Cleveland  * Detroit  • Gloucester,  N.  J.  • Hobokcn 
Kansas  City  • Lenoir,  N.  C.  • Montreal  • Richmond 
St.  Louis  • Sandusky,  Ohio  • Toronto 


/icdftval  . . éetføi  Aee 

AUTHORITY  ON  PACKAGING  . . 
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SPi 

Holds 
Annua] 
Conference 


Dr.  Stuart  D.  Douglas  on  right  is  presented  the  Hyatt 
medal  by  Dr.  C.  S.  Marvel.  Center  is  Dr.  G.  K.  Scribner 


KM  B ERS  of  the  Society  of  the 
Plastics  Industry  were  presented 
with  a well-balanced  program  at  their 
aniiual  conference  recently  held  in  Chicago. 

They  heard  pointed  comment  on  the 
laheling  of  plastic  produets  sold  to 
the  general  public.  Materials  men 
learned  a thing  or  two  about  plastic 
and  glass  combinations  and  were  wit- 
nesses  to  the  christening  of  "Geon 
Resins.”  They  were  also  let  in  on  the 
secret  of  Polyfibre,  hitherto  restricted— a 
paper  which  also  opened  up  vistas  to  the 
molders;  and  the  machinery  men  had  a 
jam  session  of  their  own. 

Two  new  kinds  of  insulation  were 
Ihoroughly  discussed — an  application  of 
polyethylene  and  a near  relation  to  plas- 


tics made  of  mica  and  glass.  Another 
paper  gave  an  ovcr-all  pieture  projeeted 
into  the  future,  while  representatives  of 
the  War  Production  Board  were  on 
hand  to  tell  about  the  effects  of  plastics 
availability,  right  here  and  now. 

Hyatt  Medal  to  Dr.  Douglas 

The  conference  was  not  all  devoted  to 
“information,  please."  Aside  from  the 
elcction  of  officers,  members  had  the 
experience,  so  pleasant  to  men  of  good 
will,  of  honoring  a man  of  rare  talent. 
That  experience  came  with  the  awarding 
of  the  John  Wcslcy  Hyatt  gold  medal 
for  distinguished  achievement  in  the 
plastics  industry  to  Dr.  Stuart  D.  Doug- 
las, head  of  Plastics  Research,  Carbide 


E.  E.  Mills  Dr.  1. 1.  PyW  Cray  son  W.  WUcox  Dr.  Richard  F.  Bach 
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and  Carbon  Chemicals  Corp.,  for  hisl 
studies  on  the  polymerization  of  vinyl 
resins. 

These  researches,  largely  on  control-  ‘ 
ling  the  conditions  of  polymerization  so 
as  to  yield  substantially  uniform  poly- 
mers  of  high  molecular  weight,  which  Dr. 
Douglas  has  carricd  on  over  a period  of 
17  years.  made  possiblc  the  extensive 
production  of  vinyl  resins  for  many  war- 
time  uses. 


The  medal  award,  reinforccd  with 
$1,000  in  cash,  is  sponsored  annually  by 
the  Hercules  Powdcr  Co.  Dr.  Douglas 
is  the  third  recipient  of  the  honor. 

To  let  out  what  the  military  have  kept 
secret  for  good  reasons— Polyfibre  was 
rcvealed  as  a material  compacted  of  finr 


Wm.  K WoodruH  Norman  Anderson 
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RONALD  KINNEAR 
New  Chairman  oi  the  Board 

fibers  "designed  to  accomplish  the  dual 
purpose  of  exhibiting  a large  surface 
and  tending  to  shrinlc  when  subjected  to 
heat,”  thereby  speeding  up  the  process 
of  fabrication. 

The  quotation  is  from  the  paper  read 
by  W.  C.  Goggin,  Manager,  and  R.  R. 
I Bradshaw,  Molding  Engineer,  of  the 
Plastics  Development  Division  of  the 
Dow  Chemical  Co.,  which  developed  the 
j product.  The  particular  form  of  Poly- 
fibre  they  discussed  is  based  on  poly- 
styrene. 

The  matted  fibers,  up  to  5 microns  in 
] diameter,  provide  a large  surface  per 
unit  weight,  so  that  the  material  can 
be  heated  quickly,  while  the  shrinkage 
of  the  elongated,  highly  oriented  fibers 
) provides  a self-pressure  which  eliminates 
the  need  of  complex  equipment  for 
I applying  pressure,  according  to  the 
i authors. 

The  low-pressure  bag  molding  process, 
they  stated,  thereby  becomes  commer- 
| cially  feasible  for  the  first  time.  In  their 
own  words:  “Large-size  thermoplastic 
moldings  can  now  be  obtained  with  inex- 
pensive  equipment  and  low-cost  molds 
i without  the  use  of  high  pressure.  Sec- 
ondly,  complex  contours  impractical  in 
compression  molding  become  practical 
I through  bag  molding.  Thirdly,  and 
| probably  most  important  in  its  contribu- 
I tion  to  thermoplastic  fabrication,  is  the 
fact  that  molding  densities  can  be  accu- 
rately  controlled.  Molded  Polyfibre  densi- 
ties ranging  from  0.4  to  1.05  are  entirely 
feasible.’’ 

Several  types  of  mold  have  been  found 
to  give  results,  according  to  the  report: 
sand-cast  magnesium  molds,  zinc  or 
other  metal  sprayed  on  appropriate 
wooden  or  plastic  pattern,  and  spun 
metal,  for  symmetrical  sections. 

The  process  may  be  carried  out  in 
autoclave,  oven  or  water  bath.  The  third 
i method  has  the  advantage  that  the  time 
I t0  which  the  molding  is  subjected  to 
i heat  may  be  closely  controlled,  because 


GEORGE  K.  SCRIBNER 
1944-'45  President 


The  following  officers  of  the 
Society  of  the  Plastics  Industry 
were  elected  to  serve  for  the 
1944-45  fiscal  year:  Ronald  Kin- 
near,  Niagara  Insul-Bake  Spe- 
cialty  Co.,  Chairman  of  the  Board; 
George  K.  Scribner,  Boonton 
Molding  Co.,  President;  M.  M. 
Makeever,  Makalot  Corp.,  Direc- 
tor  and  Vice-President;  James  B. 
Neal,  Norton  Laboratories,  Inc., 
Director  and  Sec,-Treasurer. 

Directors  elected  for  the  same 
period  were:  N.  A.  Backscheider, 
Recto  Molded  Products,  Inc.; 
K.  H.  Braithwaite,  Duplate  Can- 
ada, Ltd.;  N.  O.  Broderson,  Roch- 
ester  Button  Co.;  Howard  S. 
Bunn,  Carbide  & Carbon  Chemi- 
cals Corp.;  George  Clark,  Formica 
Insulation  Co.;  E.  Halbach,  The 
Bolta  Co.;  W.  J.  McCortney, 
Chrysler  Corp.;  Eimer  E.  Mills, 
Eimer  E.  Mills  Corp.;  Roy  L. 
Peat,  Plastic  & Die  Cast  Products 
Corp.;  F.  G.  Schranz,  Baldwin 
Southwark  Division,  the  Bald- 
win Locomotive  Works;  and  Paul 
C.  Tietz,  The  Ri^hardson  Co. 


it  is  a simple  matter  to  transfer  it  to  a 
second,  chilling  water  bath. 

Polyfibre  is  described  as  coming  in 
bats  14  by  10",  with  parallel  fibers 
running  crosswise.  They  are  said  to 
offer  good  low  temperature  thermal 
insulation  and  sound  insulation  as  well. 

Among  other  advantages  claimed  for 
the  new  material  by  Messrs.  Goggin  and 
Bradshaw;  are  controlled  specific  gravity 
gradients  through  the  moldings,  greatly 
improved  impact  strength,  new  low 
dielectric  constants,  and  control  of  direc- 
tional  strength  properties. 

In  his  talk  on  “Informative  Labeling” 
Mr.  Scribner,  president  of  the  Boonton 


WILLIAM  T.  CRUSE 
SPIs  Executive  Vice  President 

Molding  Company,  as  well  as  of  the 
society,  proposed  “to  educate  the  gen- 
eral public  to  the  fact  that  there  are 
12  or  15  plastics,  just  as  there  are  12  or 
15  metals,  and  each  one  should  be  judged 
on  its  own  merit  in  each  individual  appli- 
cation.” This  would  safeguard  the  indus- 
try in  that  people  who  had  an  unfortu- 
nate  experience  with  some  particular 
plastic  would  not  damn  the  whole  spe- 
cies  but  would  realize  perhaps  that  they 
had  used  the  wrong  type  for  their  pur- 
pose. 

To  further  this  educational  program, 
Mr.  Scribner  advocated  that  the  plastic 
type  names  be  shortened — cellulose  ace- 
tate  butyrate  to  “butyrate  plastics,” 
methyl  methacrylate  to  either  “acrylic 
plastics”  or  “acrylate  plastics,”  and  so  on. 
He  doubted  the  wisdom  of  giving  the 
general  public  more  concrete  specifica- 
tions  at  the  present  time. 

Recent  Developments 

Dr.  J.  J.  Pyle,  of  the  General  Electric 
Co.,  discussed  the  three  factors  which 
will  influence  the  trends  of  the  industry. 
First  of  these  was  the  increased  produc- 
tion  and  reduced  cost  of  such  materials 
as  polystyrene  and  the  vinyls.  He  de- 
scribed their  properties  and  concluded 
that,  since  they  were  capable  of  consid- 
erable  modification  and  were  likely  to 
undergo  a relatively  large  drop  in  price, 
they  would  certainly  find  an  expanding 
market. 

A second  factor  which  would  also 
have  that  effect,  according  to  Dr.  Pyle, 
was  the  new  applications  of  plastics. 
He  cited  the  advances  made  in  narrow- 
ing  dimensional  tolerances  on  the  M-52 
fuse,  the  use  of  filled  or  unfilled  cast 
resins  for  dies  and  jigs,  the  application 
of  resins  to  increase  the  wet  tensile 
strength  of  paper,  the  use  of  polyvinyl 
alcohol,  urea  formaldehyde  resins  and 
vinylite  for  printing,  and  of  pulp  pre- 
forms  to  obtain  articles  with  mechanical 
properties  between  those  of  molded  and 
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W.  G.  Cooper.  M.  R.  Sangorman.  C.  F. 
Cummins  and  H.  N.  Vickerman  exchange 
ideas  on  one  oi  Ihe  days  addresses 


laminated  plastics,  the  post-forming  of 
plastirs  and  the  great  increase  in  pro- 
durtion  of  synthetic  adhesives. 

As  a third  factor  which  has  extended 
the  frontiers  of  plastics,  Dr.  Pyle  con- 
sidered  new  or  improved  materials.  As 
examples,  he  referred  to  the  develop- 
ment of  HM-122  Lucite  to  overcome  the 
heat  deformation  under  load  which  has 
handicapped  most  thermoplastics,  “sol- 
ventless  varnishes”  or  “liquid  resins," 
and  the  “copolymerization  of  a new 
monomer  and  probahly  styrene”  which 
has  yiclded  a whole  series  of  new  mate- 
rials comparing  favorably  with  poly- 
styrene  in  many  respects — and  about 
which  we  should  like  to  know  more. 

Dr.  Pyle  also  considered  the  increasing 
importance  of  low-pressure  molding,  the 
use  of  lignin  in  laminates,  the  advent  of 
silicones,  and  the  steadily  growing  use 
of  cellulose  derivatives.  "Dcspite  the 
number  of  years  that  cellulose  deriva- 
tives have  been  used  in  plastics,  it  would 
appear  that  the  real  development  and 
exploitation  is  only  getting  under  way." 

Polyethylene  for  Insulation 

One  topic  touched  on  by  Dr.  Pyle,  the 
use  of  polyethylene  for  high  frequency 
insulation,  was  the  subjeet  of  a detailed 
historical  study  presented  to  the  confer- 
ence by  Hugh  C.  Crafton,  Jr.,  and  Harry 
B.  Slade,  research  chemist  and  research 
engineer,  respectively,  of  the  Okonite  Co. 

The  authors  showed  many  tables  com- 
paring the  physical,  chemical,  thermal, 
dielectric,  mechanical  and  other  vital 
properties  of  polyethylene  and  polysty- 
rene,  polyisobutylene  and  natura)  rubber. 

The  only  limitations  they  lind  in  the 
use  of  polyethylene  for  insulating  cables 
are:  1)  its  rigidity  in  moderately  thick 
scctions.  and  2)  its  low  softening  point 
(104*  C),  so  that  an  outer  jacket  "must 
be  apptied  without  heating  the  cable  as 
a whole  above  this  trmperature  for  any 
appreciable  time.”  But,  they  point  out. 
polyethylene  itself  rnakes  an  excellent 
outer  covering. 

In  summarizing  their  paper,  Messrs. 
Crafton  and  Slade  declare: 

"The  conditions  for  the  polymerixatlon 
of  ethylene  in  the  manufaeture  of  poly- 
ethylene  are  as  unique  as  the  produrt 
itself.  These  involve  extreme  pressures 
and  heat  hitherto  unheard  of  in  rommer- 
cial  srale  processes.  The  fundamental 


strueture  and  behavior  of  polyethylene 
bridges,  in  some  respects,  the  gap  be- 
tween  rubbers  and  plastics.  Many  of  its 
properties  are  superior  to  either.  Being 
a single  flexible  material,  unencumbered 
with  plasticizers  or  other  processing  ma- 
terials (with  the  slight  exception  of  the 
anti-oxidant),  it  has  a great  advantage 
over  its  contcmporary  competitors.  It  is 
probahly  safe  to  say  that  polyethylene 
is  the  most  promising  dielectric  material 
for  cable  insulations  developed  in  many 
years.” 

Introducing  Mycalex 

Another  type  of  insulation,  called 
Mycalex,  was  described  by  A.  J.  Monack, 
Chief  Engineer,  Mycalex  Corp.,  Clifton, 
N.  J.  It  is  made  of  finely  powdered  mica 
bonded  with  glass  of  relatively  low 
melting  point  and  solidified  under  pres- 
surv,  requiring  no  curing  time. 

At  present  Mycalex  is  largely  made  by 
compression  molding  into  sheets  or  rods, 
occasionally  into  strips,  discs  or  rela- 
tively simple  irregular  shapes.  The  term 


An  inlormal  moment  at  the  meeting. 
Hugo  S.  Erickson,  A.  I.  Bachner  and 
L.  H.  Amrine  discuss  the  agenda 


“molded  Mycalex”,  however,  Mr.  Mon- 
ack explaincd,  refers  to  parts  “on  which 
no  further  ntachining  is  ordinarily  done 
except  removal  of  the  gates  by  grinding 
or  cutting.”  No  niethod  for  extruding  the 
material  has  been  developed  as  yet. 

Comparcd  with  organic  plastics.  Mr. 
Monack  said,  Mycalex  is  heavier,  has  a 
much  higher  softening  tetnperature  and 
a much  lower  cocfficient  of  expansion. 
It  also  costs  more  than  most  plastics.  A 
wide  variety  of  metal  inserts  can  be 
molded  into  Mycalex,  which  itself  may 
be  molded  for  insertion  in  other  plastics. 

The  use  of  this  material  is  indicated, 
according  to  Mr.  Monack,  “where  a low 
loss  factor  and  high  dielectric  strength 
are  required  in  conjunction  with  close 
dimensional  tolerances,  dimensjonal  sta- 
bility,  ability  to  withstand  temperatures 
up  to  425*  C,  good  surface  resistance 
under  tropical  or  similar  conditions  of 
trmperature  and  humidity,  absence  of 
rarbonization  in  case  of  arcing.  and  neg- 
ligible  water  absorption.  Molded  Myca- 
lex is  indicated  for  parts  of  complex 
shape,  with  or  without  metal  inserts, 
where  low  dielectric  losses  and  close 
tolcrance  on  dimensions  are  essential. 
High  softening  temperature,  absence  of 
rarbonization.  and  negligible  water  ab- 
sorption, are  also  important." 


That  wasn’t  all  the  conference  heard 
about  glass.  Frank  W.  Preston,  Preston  I 
Laboratories,  Butler,  Pa.,  who  believes  I 
that  plastics  and  glass  are  natural  allie»,  I 
read  a paper  on  "Significance  of  New 
Data  on  Combinations  of  Plastic  and 
Glass  Fibers." 

The  data  in  question  were  drawn  from 
the  experimental  work  done  on  glass-  I 
reinforced  plastics  for  structural  parts  of  I 
airplanes  by  the  Materiel  Command,  I 
U.S.  Arrny  Air  Forces,  Wright  Field,  I 
and  the  Owens-Corning  Fiberglas  Corp.  I 
The  lessons  thus  learned.  Mr.  Preston  I 
declared,  would  find  extensive  peace-time  I 
application,  for  the  adaptability  of  plas-  I 
tic-glass  laminates  to  lightweight  con-  I 
struetion,  rounded  contours,  sweeping  I 
and  reversed  curves  are  a challenge  to  I 
the  ingenuity  of  engineers. 

Although  substantial  results  have  al-  I 
ready  been  achieved.  Mr.  Preston  con-  | 
siders  them  a mere  beginning  and  that 
“we  have  every  reason  to  believe  the  I 
ultimate  results  will  be  phcnomenal.” 

A New  Name  for  Polyvinyls 

For  convenience  in  designating  the  I 
whole  family  of  polyvinyl  resins,  the  | 
newly  created  Chemical  Division  of  The  I 
B.  F.  Goodrich  Co.  has  given  them  the  | 
name  “Geon  Resins”.  M.  Scott  Moulton  I 
associated  with  that  company  as  Tech-  I 
nical  Engineer,  Plastics  Section,  reviewcd 
their  properties  and  processing  possibil-  I 
i ties. 

Mr.  Moulton  cmphasized  the  versatil-  I 
ity  of  this  group  of  plastics.  as  evidenced  I 
“both  in  the  variety  of  techniques  of  I 
application  possible  and  in  the  wide  I 
range  of  acceptable  and,  in  many  cases,  1 
outstanding  characteristics.” 

Division  Meetings 

At  the  molders*  divisional  meeting  I 
George  De  Bell,  Consultant,  spoke  on  I 
new  machinery  development s;  James  I 
A.  Lawson,  War  Production  Board,  on  I 
the  current  machinery  situation;  and  I 
Sidney  Ullman,  Office  of  Price  Adminis-  I 
tration,  on  maximum  price  regulation  I 
523.  J.  D.  McDonald,  McDonald  Man-  I 
ufaeturing  Co.,  presided. 

The  Machinery  and  Tool  Divisioitlfl 
heard  James  Ncal,  Norton  Laboratories,  il 
Inc.,  anticipate  future  development*.  I 
F.  G.  Schranz,  Southwark  Division  of  I 
Baldwin  Locomotivc  Works,  chairman. 

The  Button  Division  hcld  a closed  I 
business  section,  with  N.  O.  Broder-  I 
(Conlinued  on  page  82) 


Dr.  Frank  W.  Preston  dsmonstratsd  a 
point  concvraing  a glass  reinlorced 
plastic  with  L.  H.  Amrine  asslsting 
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Just  as  metallurgy  scientifically  Controls  alloys  to  meet  requirements  of  strength, 
toughness,  hardness,  corrosive  action,  etc.,  in  metals,  Mosinee  Paperology  now 
offers  scientific  control  of  paper  characteristics. 


Thus,  important  advances  in  product  engineering  and  in  mass  production  are  now 
possible  with  paper  "alloys”.  Through  Mosinee  Paperology,  paper  can  be  engi- 
neered  to  obtain  the  combination  of  properties  required  for  product  parts  which 
formerly  used  more  critical  and  costly  materials.  Strength,  density  for  laminating, 
controlled  absorbency  and  acidity,  softness,  pliability,  uniform  formation  . . . and 
many  other  essential  qualities  . . . can  be  provided  through  Mosinee  Paperology 
as  well  as  characteristics  for  speeding  output,  reducing  work  stoppage  and  loss. 

Mosinee  Paperology  creates  many  opportunities  for  manufacturers  to  improve 
products,  reduce  costs,  expand  markets.  Mosinee  is  ready  to  help  you  "make 
the  most  of  paper.” 


Please  address 
your  letter 
u Attention  Dept.E" 
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Industrial  Designers  Present  Th eir  Visualixatioi 
of  Plasties  Applications  to  Post-War  Product 

(PLASTICS  walcomaa  dmqntu  coutnbution»  lo  Uus  departmonl 


Drawings  by  Julian  Krupa, 
Plasties*  Art  Department 


Simplicity  of  line  and  color  possibilitiei  are  the  con- 
♦ ributions  of  plasties  to  this  design  for  a post*«»ar 
portable  television  set.  By  Oare  Chapman , Chicago 


By  making  the  above  lamp-stand  of 
the  same  plastic  material  as  the  hous- 
ing  of  the  dock  mounted  on  it,  a unity 
of  effect  it  achieved.  Repetition  of 
block  motivet  in  both  objeett  en» 
hances  their  effect.  By  Julian  Krupa 


In  *ka  daxgni  tkoon  «bo.»  «nd  a*  *ka  rigk*.  tkata  alacfric  pancil  «karpanart 
astuma  daeorativa  valwat.  Tka  plaitio  kowtingt  ara  no*  only  good  loaking. 
bat  *ka  datigni  concaal  untigktly  pancil  «kavinga.  By  PléHitt’  Or-iifn  Sl*lf 


Plasfics  are  basis  for  all  parts  of  fnis  piano  excepf 
for  fhe  mefal  sounding  board.  With  successful  mold- 
ing  of  large  plasfics  parfs  in  fhe  offtng,  f his  design  may 
become  a post-war  acfualify.  By  Plastics*  Design  Staff 


Plasfics  may  be  used  nof  only  for  fhe 
housing  of  fhis  adding  machine,  but 
also  for  fhe  keys  and  fape-winding 
handwheel.  The  hardness  of  fhe  maferi- 
al  precludes  surface  marring  of  fhe  keys, 
which  are  colored  fo  facilifafe  opera- 
fion  of  fhe  machine  and  af  fhe  same 
fime  creafe  a harmony  of  color  as  well  as 
of  maferial.  By  Plastics * Design  Staff 


A plasfics  housing  gives  fhis  sewing  machine  fhe  sleekness  of  form  which  suggesfs  fhe  lighfness  and  deffness  wifh 
which  fhe  laf  f er  day  example  of  Elias  Howe's  invention  performs  ifs  funcfion.  By  Dave  Chapman,  Chicago 


Elecfric  shaver  wifh  housing  made  of  urea  formal- 
dehyde  is  molded  in  fwo  pieces.  Inserfs  for 
mounfing  mofor  and  cuffing  head  are  formed 
in  same  operafion.  By  James  M.  Hart , Detroit 


i fåij  Irn  old  ^ J\rucltman 

Plastics'  Washington  Correspondent 


IN  discussing  material  substitutions  and  supplies  the  Con- 
servation  Division  of  WPB,  in  its  latest  statemcnt,  era- 
phasizcs  that  “a  nuniber  of  plastics  are  easier.”  T.he 
materials  most  plcntiful  are  cellulose  nitratc  and  lignin. 
Next  come  those  which  are  sufficient  within  the  limits  of 
controlling  ordcrs,  the  materials  listed  being  cellulose 
acetate,  cellulose  acetobutyrate,  melamine  aldehyde  resins, 
mclamine  aldehyde  molding  materials,  phenolic  molding 
materials,  phenolic  resins,  polystyrene,  urea  aldehyde  resins, 
and  urea  aldehyde  molded  materials.  Synthetic  resins  and 
plastics  which  are  insufficient,  and  which  should  be  re- 
placed  wherever  possiblc  by  substitutes  or  lower  grade  ma- 
terials are  acrylic  resins,  alkyd  resins,  ethyl  cellulose, 
polyethylene,  and  vinyl  resins. 

Many  Scarce 

Among  the  Chemicals  identified  with  plastics  the  most 
abundant  at  the  moment  is  pentacrythritol.  Those  suffi- 
cient, but  limited,  are  acetic  acid,  acetone,  amyl  chloride, 
butyl  cellosolve,  chlorates  and  perchlorates,  cresols,  dichlor- 
ethyl,  formaldehydc  and  paraformaldehydc,  hexamethyl- 
cnetetramine,  all  ketones  except  methyl-ethyl  and  mcthyl- 
isobutyl,  lactic  acid  and  lactates,  pentaerythritol  of  nitra- 
tion  grade,  nitric  acid,  phenol  and  derivatives,  phosphorus 
pentoxide  and  oxychloride. 

The  Chemicals  that  are  scarce  and  should  be  used  only 
whcn  substitutes  are  not  available  are  acetaldehydc,  acetic 
anhydride,  all  the  alcohols,  benzol  and  its  derivatives,  butyl 
acetate,  diphenyl  amine,  dipentene,  ethyl  acetate,  furfural, 
isopropyl  acetate,  methyl-ethyl  and  methyl-isobutyl  ketones, 
maleic  acid  and  anhydride,  monocthanolaminc,  tricrcsyl  and 
triphenyl  phosphates,  phthalate  plasticizers,  phthalic  an- 
hydride and  derivatives,  pyridine,  styrene,  toluol  and  deriv- 
atives, and  urea.  It  also  is  reported  that  there  is  a limited 
sufficiency  of  abietates,  casein,  chemical  pulp  cotton,  cello- 
pliane,  and  cellulose  sponges. 

Chemicals  Bureau  of  WPB  reports  limited  allocations  of 
anhydrous  aluminum  chloride,  diaeetone,  glyeol  ethers, 
phosphatc  plasticizers,  stabilized  rosin,  and  vinyl  polymers, 
during  the  current  month. 

There  was  relatively  a long  list  of  WPB  Ordcrs  the  past 
month  which  affect  the  plastics  industry.  Order  M-340  was 
amended  May  12,  rcquiring  that  the  customer  must  furnish 
his  supplier  not  later  than  the  15th  day  of  the  preceding  month 
a certificate  of  usc  for  a list  of  Chemicals  ineluding  Vinsol 
and  Truline  and  the  by-produet  phosphoric  acid  of  methyl 
rnethaerylate. 

Order  on  Sun  Glas  ses 

Order  M-246,  amended  on  May  9,  permits  anyone  to  rc- 
ceive  free  samples  of  the  phenolic  resins  or  phenolic  resln 
molding  compounds  without  a specific  authorization  in  any 
quantity.  This  does  not  apply  to  resins  containing  para  ter- 
tiary  butyl  phenol  and  para  phenyl  phenol;  these  may  be 
obtained  in  quantitics  limited  to  10  pounds  a month.  The 
amendment  also  provides  any  one  person  may  receive  up 
to  110  gallons  (two  drutns)  of  phenolic  resins  or  phenolic 
resin  molding  compounds  for  experimental  purposes  in  any 
calendar  month.  In  case  of  para  tertiary  butyl  phenol  and 
para  phenyl  phenol  the  limilation  is  10  pounds  per  month. 
Shippers  must  secure  blanket  authority  by  applying  on 
Form  PD-601. 


Order  L-238,  amended  May  9,  changes  the  coutrol  of  the 
thermoplastics  used  in  the  manufaeture  of  sun  glasses  from 
the  ainount  of  thermoplastics  allocatcd,  to  the  number  of 
sun  glasses  which  may  be  produced.  Manufacturers  are 
now  restricted  >t3  90%  of  the  number  made  in  any  quarter 
of  1942.  Pjjrchase  Orders  for  Army,  Navy,  and  Lend-Lease 
are  not  charged  against  the  quota,  but  75%  of  sun  glasses 
for  Army  or  Marine  Corps  post  exchanges  and  for  Navy 
and  Coast  Guard  ships’  service  departments  are  charged 
against  the  quota. 

On  May  5,  Allocation  Orders  M-357,  metallic  sodium; 
M-170,  styrene;  M-170-a,  polystyrene;  M-215,  glyeol;  and 
M-260,  acrylic  monomer  and  acrylic  resin,  were  revoked. 
The  action  was  taken  to  place  all  these  materials  under 
General  Allocation  Order  M-300.  The  shift  is  expected  to 
simplify  paper  work.  In  the  transfer  it  is  required  that 
hereafter  users  of  metallic  sodium  must  speeify  they  use  the 
chemical  for  the  purpose  for  which  it  is  allocatcd.  The 
same  Order  for  the  first  time  brought  under  allocation  con- 
trol,  as  of  June  1,  dichlorostyrenc  and  polychlorostyrene, 
new  materials  recently  developed.  They  are  most  generally 
used  for  high  frcpuency  electrical  installations.  Small-order 
cxcinption  for  triethylene  glyeol  was  raised  from  250  pounds 
to  600,  and  for  mixed  glycols  from  250  to  1,000  pounds. 
Certain  intermediate  quantitics  of  glycols  above  the  speci- 
fied  exemptions  must  now  be  supported  by  the  customcr’s 
use-certificate  in  place  of  Form  PD-600.  The  Order  now 
contains  the  procedurc  by  which  acrylic  monomer  and 
acrylic  resin  may  be  obtained  for  military  use  without  a di- 
rective. 

Safety  Equipment 

PR3,  Direction  5,  amended  May  3,  prohibits  the  use  of 
AA-1  and  AA-2  blanket  MRO  ratings  for  a number  of 
chemical  materials.  Among  them  are  aectonyl  acetone,  vari- 
ous  aluminum  and  ammonium  produets,  butyl  aldehydes. 
dichloramine  B & T,  all  ketones  except  methyl,  ethyl 
and  methyl  isobutyl;  hexachlorobenzene,  methyl  cellulose, 
nitrocellulose,  triethanolamine,  urea  pcroxide,  and  others. 
Those  who  have  them  may  usc  produetion  ratings.  Those 
who  have  a blanket  MRO  AA-1  rating  may  use  AA-2.V 
Those  who  have  a blanket  rating  of  AA-2  must  use  AA-3.  If 
you  cannot  get  materials  you  require  on  the  rating  you 
possess  you  must  apply  to  the  nearest  WPB  officc  on  WPR- 
541,  formerly  PD-1A.  Until  May  3 orders  for  a large  num- 
ber  of  Chemicals  ineluding  those  used  in  the  plastics  in- 
dustry were  limited  to  rcquests  for  materials  to  fill  order* 
already  on  hand.  An  amendment  issued  on  May  3 to  Order 
M-340  permits  a manufaeturer  to  obtain  materials  on  the 
basi*  of  expected  orders. 

Order  M-1I4,  covering  manufaeture  of  safety  equipment, 
gives  producer*  more  freedom  in  use  of  materials,  and  re- 
moves  restrictions  on  the  usc  of  plastics,  as  amended  May  1. 

On  April  15  export  quota  of  fine  acetate  rayon  yarn  was 
increascd  from  2%  to  4%;  this  ineludes  the  requirements 
of  the  Canadian  Coinmodity  Prices  Stahilization  Corpora- 
tion. The  amendment  re-defines  rayon  fabric  and  export 
ordcrs,  and  gives  a new  definition  of  nylon.  Nylon  now 
also  means  fibers,  yarn,  thread  and  fabrics.  Rayon  fabrics 
are  further  defined  to  mean  combination*  or  blends  con- 
taining more  than  50%  by  weight  of  any  synthetic  yarns. 
An  export  order,  as  defined  in  General  Preference  Order 
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SERVICE— WITH  A LONG  REACH 

Make  a note  of  Consolidated's  conveniently  spotted  branch  service 
centers  . . . Ånd  as  plastics  production  problems  confront  you, 
contact  the  office  nearest  to  you.  These  home-backed  branches 
are  staffed  by  plastics  technicians  with  a special  know-how  for 
starting  things  right  and  for  getting  them  done  the  same  way! 


Consolidated 

H MOLD  ED  PRODUCTS  GotfUVUitiO* 
| 309  CHERRY  STREET,  SCRANTON  2,  PA. 
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M-37-d,  bears  a rating  of  AA-3  or  higher;  and,  applying  to 
rayon  fabric,  AA-5,  whcn  the  material  is  covercd  by  an 
FEA  export  license,  a release  license  issucd  by  FEA,  a 
U.  S.  Treasury  contract  or  requisition  for  FEA  (Lend- 
Lease),  a purchase  by  the  Canadian  Commodity  Prices  Sta- 
bilization  Corporation,  and  deliveries  to  Army,  Navy,  Mari- 
time Commission  or  War  Shipping  Administration. 

On  April  11,  M-307  was  aniended  to  increase  the  small 
order  exemption  for  casein  from  1,000  to  2,000  per  month. 
Incidentally,  26.000,000  pounds  casein  will  be  made  available 
to  the  coated  paper  industry  this  year.  It  is  5,000,000  pounds 
larger  than  last  year’s  consumption,  but  11,000,000  pounds 
less  than  the  restricted  use  in  1941. 

Suggest  Reduetion 

In  carly  May  we  were  informed  herc  that  the  reduetion 
in  the  price  of  formaldehyde  in  tank  car  lots  amounted  to 
40  cents  per  100  pounds,  and  in  packaged  sales  25  cents 
per  100  pounds.  The  Alkyd  Resin  Industry  Advisory  Com- 
mittcc  of  VVPB,  exploring  ways  of  conserving  alkyd  resins, 
recorded  that  present  expansion  of  the  produetion  of 
phthalic  anhydride  would  scarcely  take  care  of  the  increas- 
ing  needs  of  the  military.  This  lead  the  Comraittee  to  sug- 
gest that  the  phthalic  anhydride  content  of  alkyd  resins, 
tised  for  protective  coatings,  be  reduced  from  the  present 
33%  maximum  to  20%.  Chemicals  Bureau  advised  the 
Committec  there  was  some  hope  it  might  be  possiblc  to 
allocate  some  phenolic  resins  to  the  end  uses  now  denied 
alkyd  resins  because  of  the  short  supply  of  phthalic  an- 
hydride. Reduetion  of  phthalic  anhydride  will  not  reduce 
drying  speeds,  but  will  affect  durability. 

Military  uses  of  vinyl  resins  have  practically  removed 
them  from  eivilian  produetion  schedules.  WPB  emphasizes 
there  is  no  immediate  prospect  of  improvement.  Chemicals 
Bureau  also  stresses  that  plasticizers,  if  anything,  are  even 
lighter  than  vinyl  resins.  A report  to  a meeting  of  the 
Pyroxylin  and  Vinyl  Resin  Coated  Fabric  Industry  Advisory 
Committee  revealcd  that  raw  materials  are  even  more 
acutely  neccssary  in  England  than  in  the  United  States. 

Stanley  H.  Gaines,  Office  of  Foreign  Agricultural  Rela- 
tions, U.  S.  Department  of  Agriculture,  reports  Brazil  now 
has  98  plywood  factories  in  operation  and  134  in  process 
of  installation.  The  98  operating  factories  have  a gross 
capacity  of  989,399  cubic  feet  monthly,  and  the  134  new 
factories  have  an  estimated  capacity  of  2, 826,890  cubic  feet 
per  month,  additional. 

Speed  Up  Made 

■ Practically  all  the  Brazilian  plywood  factories  are  locatcd 
in  the  States  of  Parana,  Santa  Catharina,  and  Rio  Grande 
de  Sul.  The  industry  is  an  outgrowth  of  the  war.  Brazil 
has  used  plywood  for  some  years;  but  the  big  jump  came 
when  England  sought  plywood  for  tetnporary  construction 
during  the  war. 

U.  S.  Department  of  Agriculture  has  put  much  speed  on 
the  produetion  of  Norelac,  the  thermoplastic  resin  which  it 
has  developed  at  its  NOrthern  REgiona!  Laboratory  at 
Peoria,  III.  As  is  evident  the  first  two  sytlablcs  of  the  namc 
are  deri  ved  from  the  (.aboratory.  The  last  syllahlc  is  the 
first  three  letters  of  LACquer.  It  is  processed  from  any 
vegetable  oil  rich  in  linoleic  acid.  Soybean  and  linseed  oils 
have  mostly  been  used.  It  has  been  used  increasingly  in 
war  materials,  particularly  in  lamination,  moisture-proof 
cellophane,  aluminum  and  lead  foil,  glassine,  and  in  kraft 
and  sulfite  papers.  It  it  very  adhesive,  resists  water,  alkali, 
acids,  vegetable  oils,  and  many  organic  elements. 

The  Eastern  Regional  Research  I-aboratory  of  the  U.  S. 
Department  of  Agriculture  has  greatly  expanded  the  de- 
velopment of  produetion  of  ntclhyl  acrylatc  by  converting 
lactic  arid.  Lee  T.  Smith  and  his  associatca  of  the  Bureau 
of  Agriculture  and  Industrial  Chemistry  have  fnund  that 
aerylic  esters  obtained  in  this  process  can  be  polymerized 
in  mass,  water  emulsions,  or  in  organic  solvents.  The  wide 
diversity  of  these  polymers  in  properties  are  revealed  in 
the  produetion  of  adhesives,  adhesive  tapes,  coating  mate- 
rials, and  in  the  mannrr  they  may  be  applied  to  textiles, 
paper,  leather,  wood,  plaster,  and  other  Products. 

Approximately  2,000  items  made  of  plastics  were  shown 


at  the  plastic  age  exhibit  in  connection  with  the  First 
Chcmurgic  Clinic  held  at  Oklahoma  City,  Okla.,  the  middlc 
of  May.  Most  of  the  exhibited  picces  and  speeimens  had 
some  connection  with  the  Federal  Government.  There  were 
three  general  divisions:  plastics  in  industry;  plastics  in  the 
home;  and  plastics  in  the  war.  The  show  covered  3,000 
feet  of  displays.  Both  the  show  and  the  meeting  were 
sponsored  by  the  National  Farm  Chemurgic  Council,  of 
Columbus,  Ohio.  It  sprang  from  the  tremendous  enthusi- 
asm  and  curiosity  about  plastics  devclopments  evinced  at  the 
March  meeting  of  the  National  Farm  Chcmurgic  Council. 

Practically  all  of  this  conference  was  devoted  to  discus- 
sions  of  various  major  phases  of  plastics  in  business  and 
in  the  home.  Thermopane,  new  insulating  glass,  was  shown 
at  this  conference  and  at  others.  It  is  made  of  two  panes 
of  glass  with  hermetically  sealed  dry  air  between  them. 
Libbey-Owens-Ford  Glass  Co.,  Toledo,  anticipates  it  will 
be  used  to  insulate  industrial  buildings,  seal  buildings  for 
air  conditioning  and  take  the  place  of  storm  windows. 

Forest  Service,  Department  of  Agriculture,  has  a pat- 
ented  urea-plasticized  wood  formula  it  calls  Urraloy.  It  is 
dcscribed  in  pamphlet  No.  R1277  which  may  be  obtained ' 
by  writing  to  Forest  Service,  Department  of  Agriculture, 
Washington,  D.  C.  Patents  2,298,017,  2,313,953,  and 
2,343,016  are  available  to  anyone  who  can  use  them.  The 
use  is  free.  An  application  must  be  sent  to  the  Secretary  of 
Agriculture,  Washington,  D.  C. 

Grain  Allocation 

Thomas  J.  Craig  has  retired  as  Chief,  Protective  Coatings 
Branch,  Chemicals  Bureau,  WPB.  He  was  succeeded  by 
Wells  Martin,  his  deputy  in  the  Branch  since  1942.  Martin 
is  from  Chicago.  In  addition  to  assuming  direction  of  the  I 
Branch,  Martin  also  becomes  head  of  the  Section  for  Nat-  ] 
ural  Resins  and  Naval  Stores.  Benjamin  H.  Belcher  is  the  I 
deputy  chief  of  the  Branch  and  keeps  his  old  job  of  chief  j 
of  the  Coatings  Section.  Dr.  Henry  O.  Farr  is  assistant  to  I 
Mr.  Belcher.  Thomas  J.  Starkic  becomcs  chief  of  the  j 
Pigment  and  Color  Section,  with  Charles  Love  as  his  as-  ■] 
sistant.  Ralph  T.  Urich  is  chief  of  the  Synthetic  Resins  < 
Section. 

Thosc  who  require  more  than  $350  worth  of  new  fine  grit  j 
Silicon  Carbide  abrasive  grain  in  any  two  month  allocation  ] 
period  beginning  May  1,  must  make  application  on  Fornt  I 
WPB-2781,  in  compliance  with  Order  M-319  as  amended.  I 
They  dcfinc  fine  grit  Silicon  Carbide  as  grain  of  the  follow-  I 
ing  sizes:  280,  320,  400,  500,  600,  1F,  2F,  3F,  4F.  XF,  SF,  I 
and  STF  or  DCF.  Rcclaimed  grain  is  not  ineluded.  No  1 
application  need  be  filed  for  this  grain  in  grit  sizes  coarser  I 
than  280.  Unfused  or  levigated  alumina,  and  natura!  abra-  i 
sives  such  as  emery,  garnet,  corundum,  and  flint  are  not  1 
subjeet  to  the  Order. 

Cellulose  Sponge 

Corundum  is  exempted  up  to  25  pounds  per  month  in  the  J 
finely  ground  category  of  all  sizes,  provided  the  consumer  J 
does  not  have  an  inventory  in  excess  of  his  average  60-day  1 
consumption,  under  amcndnient  to  Order  M-84. 

Army  Air  Corps  in  Washington  shows  a photo  of  a ] 
portable  igloo,  for  Arctic  shelter,  made  of  two  thicknesses  | 
of  vinylite  plastic-roated  cloth  separated  by  a layer  of  glass  I 
wool  insulation.  The  vinylite  resin  coating  withstands  con-  I 
tinuous  exposure  to  wind,  rain,  snow  or  sunshinc,  and  does  1 
not  crack  at  temperatures  as  low  as  50  degrees  F.  The  wholc  I 
KOO-pound  set-up  is  snug,  dry  and  warm,  and  can  casily  be  ] 
transported  by  truck. 

Army  use  of  cellulose  sponge  runs  to  enormous  quantitics,  i 
it  is  reported.  Important  application  today  is  in  the  wings  j 
of  bombers  to  make  them  firc-proof  against  escaping  gaso-  ] 
line.  whcn  punetured  by  bullcts.  The  sponge  soaks  up  the  I 
leaking  gasoline.  Fine-porc  cellulose  sponge  was  found  j 
superior  to  sponge  rubber  or  latex  foam.  The  plastic  sponge  ] 
used  does  not  soak  up  water,  due  to  spccial  treatment. 

Other  uses  inelude  washing  and  cleaning  of  equipmcnt,  1 
swabbing  guns,  sponging  down  horses  and  mules.  The  fine-  j 
pore  sponge  is  used  to  polish  glass.  Small  sponge  is  used  I 
to  put  camouflage  inakc-up  on  jungle-fighting  soldiers.  The  I 
sponge  is  made  of  viscosc,  wood-pulp  hase.  similar  to  ma-  1 
terial  used  in  rayon  and  cellnplianc.  end  ] 
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_l_t  sometimes  seems  that  way,  but  plastics  are  not  expected 
to  replace  older  materials  in  all  industry.  Instead,  these  synthetic  products 
will  be  used  where  their  specific  properties  give  them  an  advantage  in  the 
final  product. 

The  possibilities  of  increased  sales  from  the  correct  use  of  plastics  cannot 
be  overlooked,  but  these  possibilities  will  be  realized  only  through  a 
knowledge  of  the  properties  of  each  material  — its  limitations  as  well  as 
its  advantages  — its  physical  makeup  and  record  in  service. 

Plastics  Institute  offers  a comprehensive,  up-to-date  source  of  informa- 
tion through  its  Home  Study  Course  in  plastics . . . composed  of  forty-four 
lesson  assignments,  complete  with  detailed,  modern  illustrations  and 
samples  of  plastics  materials. 


?nd  for  FREE  illustrated 
booklet, 
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The  plastic  molded  antenna  masts  of  the 
giant  Curt  iss  Commando  air  transport  have 
demonstrated  their  ability  to  withstand 
mechanical  stresscs,  temperature  extremes, 
and  that  archenemy  of  metals,  vibration. 
Their  light  weight,  too,  makes  them  ideal 
for  aircraft. 


føuu/ée  tfa  a/wum  2ø 

MOLDED  PLASTICS 


Doine  the  unusual  job  . . . and  doing  it  better  ...  is  the  usual  thing 
for  piastics  these  davs.  For  instance,  airplane  radio  masts  . . . valve 

ftarts  for  plumbin^  ftxtures  . . . portable  tool  housings  . . . even  the 
amiliar  radio  cahinet  . . . were  jobs  where  the  use  of  piastics  was 
not,  perhaps,  so  obvious  at  first.  But  results  have  shown  it  to  be  the 
right  answer. 

So,  in  your  plans  for  postwar  products,  give  a thought  to  molded 
piastics.  But . . . bear  this  in  mind  . . . the  most  important  step  in  the 
job  is  to  choose  the  right  plastic  molder.  For  it’s  your  molder's 
knowledge  and  experience  which  will  help  you  make  the  most  of 
piastics  and  their  advantagcs.  It  is  his  facilities  you  must  depend  on 
to  produce  a vital  part  of  your  product . . . and  to  make  deliveries  to 
match  your  own  production  schedules.  That‘s  a rcsponsibility  you 
can  entrust  only  to  provcn  ability. 

Ai  CMPC,  service  is  complcte  . . . designing,  engineering,  mold- 
making,  molding,  finishing  ...  all  in  the  largest  and  best-equipped 
custom  molding  plant  in  the  Middle  West.  And  back  of  it  all  is  a 
seasoned  organization  witb  a quarter-ccntury  record  of  service  to 
industry.  Even  if  you' re  just  thinking  ahout  piastics,  talk  to  a CMPC 
Development  Engineer.  You  will  not  bc  ohli  gated  in  the  least. 


Extra-strength  piastics  are  proving  ideal 
materials  for  portable  electric  tool  hous- 
ings. Their  insulating  qualities  proteet  the 
operator;  they  are  light  in  weight  and 
alwavs  comfortable  to  handle.  The  Precise 
35  Grinder  is  an  cxccllcnt  illustration. 


It  is  only  a few  years  since  plastic  radio 
cabincts  were  a noveltv,  but  they  quickly 
demonstrated  that  their  rich  color  and 
permanent  finish  carrv  a powerful  sales  ap- 
peal. In  the  Detrola  cabinet  here  shown, 
(wo  contrasting  materials  are  effectively 
combined. 

The  plastic  molded  piston  of  the  famous 
Sloan  Victory  Rush  Valve  has  less  than 
half  as  many  parts  as  its  predecessor  of 
brass.  Thus,  it  saves  not  only  scarce  metal, 
but  even  more  vital  man  and  machinehours. 
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This 
special 
section  in 

PLASTICS 


gives  you 
the  gist 
of  the  latest 
contributions 
to  the 
industry 


keep  up  wifh  the  new  developments  exploiting  plastics’  possi- 
bilities. 


To  present  the  executive  with  a concise  survey  of  this  expanding 


field,  PLASTICS  will  compile  each  month  first-hand  reports  from 
companies  initioting  important  developments  in  materials,  meth- 
ods,  equipment  and  literature.  This  section  will  be  both  a source 
of  vital  information  and  a stimulus  to  research.  It  will  pay  to 
fully  investigate  each  item  of  interest. 


. . . for  your  convenience 


each  item  on  the  following  pages  is  keyed  with  a number.  To 
request  additional  information,  you  have  merely  to  list  the  key 
numbers  on  the  postpaid  card  below.  We  will  then  endeavor  to 
furnish  you  with  as  complete  data  as  possible  concerning  the 
product  or  publication. 

Be  sure  to  specify  in  the  proper  place  (1)  The  issue  in  which  the 
item  appeared;  (2)  The  key  number  at  the  end  of  each  item; 
(3)  Your  name,  company,  address,  including  postal  zone  and 
state,  and  your  title. 

The  card  below,  you  will  note,  may  also  be  used  to  obtain  more 
information  about  the  products  advertised  in  this  issue  of 
PLASTICS. 


ease  send  me  additional  information 
on  items  listed  below  whidi  appeared 
in  the issue  of 


List  by  Key  No s.  from  "What's  New 

Name 

Address 

ADVERTISED  PRODUCTS  (name  and  page) 

City  Zone  State 

1 

Company 

i itle 

Pl*oi«  Prinf 


American  industry,  and  particularly  the  plastics 


industry,  hai  found  that  cooperation  builds  for  the  beneflt  of  all. 
One  of  the  most  amazing  and  gratifying  results  of  our  war  effort 
has  been  the  working  together  and  the  sharing  of  progressive 
information. 

You  can  expedite  war  production  by  watching  and  contributing 
to  the  new  methods,  new  equipment  and  new  information  ex- 
plained  in  this  section  of  PLASTICS.  This  pooling  of  information 
can  work  only  to  the  mutual  advantage  of  all  who  participate. 
Therefore,  please  send  us  complete  descriptions  of  your  new 
methods  and  equipment,  and  indude  glossy  prints  for  illus- 
tration,  if  possible. 


industry 
abreast 
of  your 


REACH  THE  LEADERS  OF  INDUSTRY 
BY  AN  NOUNCING 


company 


YOUR  NEW  RODUCTS 
YOUR  NEW  METHODS 
YOUR  NEW  CATALOGS 


plastics 


540  N.  MICHIGAN  AVENUE,  CHICAGO  11,  ILLINOIS 


progress 


MIST  C l A S S 
MtMIT  NO.  14él 
SIC.  S10,  t.  LSI 
CHICAOO,  ILLINOIS 


BUSINESS  REP  LY  CARD 

NO  POSTAGE  NECESSARY  IP  MAILED  IN  THE  U.S.A. 


2c  Postago  wlll  be  Pald  by 


CHICAGO  11,  ILLINOIS 


What  the  other  fellow  is  doing 
is  reported  in  the  following 
pages.  To  get  further  details 
on  any  of  these  items  you  have 
only  to  fill  out  the  reverse  side 
of  the  aHached  card. 
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Preheating  Equipment 

Illinois  Tool  Works 
Chicago,  Illinois 

This  company’s  new  high  frequency 
plastic  preheating  equipment  has  been 
designed  for  easier,  faster  preheating  of 
plastics  preforms — for  example  wood, 
flour,  rag  and  mica-filled  phenolic — and 
is  especially  applicable  to  multi-cavity 
molds. 

The  heating  is  done  between  plates 
which  are  built  into  the  cabinet  and 
open  and  close  similarly  to  the  operation 
of  a waffle  iron.  The  plates  are  self- 
adjusting  to  accommodate  preforms  of 
various  thicknesses.  The  movable  plate 
has  a heat  retainer  which  maintains  the 
temperature  in  the  preform  after  the 
high  frequency  heating  is  off,  so  that 
greater  time  is  permissible  between  the 
preheating  and  loading  of  the  press. 


An  automatic  timer  cuts  off  the  heat- 
ing after  a predetermined  time  and 
simultaneously  turns  off  a light  on  the 
panel  board.  A meter  indicates  in  watts 
the  amount  of  heat  per  second  that  is 
generated  in  the  preforms  so  that  a close 
temperature  control  can  be  maintained. 

A manual  adjustment  can  be  made 
whenever  the  operator  changes  from  one 
type  of  preform  to  another,  and  a mark- 
ing  on  the  heat-rate  meter  will  indicate 
the  proper  adjustment.  This  Initial 
Matching  is  designed  for  maximum  heat- 
ing for  any  type  and  size  of  preform 
within  the  limits  of  the  unit.  Without 
this  proper  high  frequency  matching,  it 

Iis  explained,  only  part  of  the  rated  heat- 
ing capacity  of  any  heating  unit  is  util- 
ized.  A power  input  control  permits 
the  operation  of  Illitron  at  any  power 
level  from  zero  to  its  maximum  rated 
capacity. 

Safety  of  the  operator  is  considered 
in  the  grounding  of  the  external  portions 
of  the  circuit,  and  by  switches  which 
cut-off  the  power  when  the  plates  are 
open.  Working  space  is  provided  hy  the 
table  top. 

Advantages  cited  are  reducing  the  pre- 
heating time,  lowering  the  time  cycle  of 
the  press  and  causing  immediate  closing 
to  increase  production  capacity.  Also,  it 
is  explained  that  press  pressure  is 
greatly  reduced  because  of  a uniformly 
“mushy"  preform  and  there  is  little 
possibility  of  insert  and  die  breakage. 
A uniform  and  improved  flow  improves 
tolerances (23) 


Multi-Contacl  Timer 

The  R.  W.  Craraer  Company,  Inc. 
Centerbrook,  Conn. 

Where  sequence  operations  are  of 
prime  importance,  this  new  device  can 
automatically  direct  machine  activities. 
It  is  designed  to  control  a series  of  oper- 
ations in  definite  order,  to  reverse  or 
alternate  the  actions  of  groups  of  mo- 
tors or  machines,  to  operate  a series  of 
signals,  valves  or  solenoids  in  a predeter- 
mined sequence  and  to  perform  other 
similar  controlling  acts. 

A remote  control  momentary  start 
button  has  the  additional  function  of 
stopping  a cycle  at  any  time  and  then 
coiltinuing  it  or  repeating  it (24) 

X-ray  Inspection  Unit 

North  American  Philips  Co.,  Inc. 

New  York,  N.  Y. 

An  inspection  unit  for  use  on  the  as- 
sembly  line  or  in  the  laboratory,  the 
Norelco  electronic  Searchray  150  is  de- 
signed to  disclose  flaws,  cracks  or  for- 
eign  matter  in  plastics  products  or  in 
hard  rubber,  steel,  copper,  electric  parts 
or  aluminum. 

The  machine  operates  on  a 220-volt 
60  cycle  single  phase  a-c  power  sup- 
ply and  will  give  sharp  definition  of  de- 
fects  at  one-minute  exposure.  Different 
degrees  of  depth  penetration  into  the 
object  are  determined  by  exposure  time 
and  by  the  screens  used. 

For  examination,  an  object  is  placed 
in  the  specimen  compartment  of  the 
machine  and  positioned (25) 

Shelf-Type  Oven 

Koch  Industrial  Equipment 
Evansville,  Indiana 

The  shelf-type  oven,  suitable  to  heat 
various  size  plastic  sheets,  facilitates 
forming  of  gun  turrets,  enclosures  and 
other  shells  for  aircraft.  Each  of  the 
four  compartments  of  the  oven  has  two 
shelves  capable  of  accommodating  two 
full  size  sheets  of  material  simultaneously. 
A handy  foot  pedal  closes  the  door, 
eliminating  excessive  heat  loss.  Positive 
cross-flow  circulation  is  provided  by  a 
circular  fan  set  to  insure  an  even  tem- 
perature throughout.  The  oven  can  be 
operated  at  200  to  400^  F (26) 
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Shape -Turning  Lathe 

Monarch  Machine  Tool  Company, 

Sidney,  Ohio 

This  latest  Shape  Master  is  described  as 
capable  of  doing  the  most  intricate  of 
shaping  and  forming  work,  turning,  hor- 
ing and  facing  and  can  be  uscd  for  dies 
for  glass  or  plastic  dishes  as  well  as 
oval-shaped  bottle  molds  and  punches  or 
spinning  chucks  for  silverware  and  hol- 
low  ware  of  all  types.  An  original  mold 
can  be  duplicated  as  many  times  as 
needed  to  put  the  product  on  a mass 
production  basis. 

Of  three  elements  in  the  mechanism, 
one  Controls  the  shape  cut,  another  the 
rate  of  repetition  of  the  shape  on  any 
given  circumfcrence,  and  a third  the 
contour  generated  on  successive  diam- 
eters.  The  tool-actuating  mechanism, 
mounted  on  the  carriage  crossbridge 


in  place  of  the  usual  compound  rest,  is 
cam-operated. 

The  master  cam  itself  records  only  a 
single  element  of  the  desired  design  or 
pattern,  whatever  its  shape.  In  a fluted 
dish  mold,  for  example,  the  master  rec- 
ord  would  represent  the  curvature  only 
of  a single  flute. 

Repetition  of  the  shape  to  be  cut  is 
determined  by  the  geared  relationship 
of  cam  and  spindle  revolutions.  A single 
motor  powers  both,  and  the  machine  has 
been  provided  with  sufficient  change 
gears  to  give  a range  up  to  500  shapes 
or  tool  actuations  per  revolution  of  the 
work.  The  machine  also  makes  its  own 
master  record  cams. 

The  overall  contour  of  the  work  can 
be  manipulated  in  two  ways.  A stroke 
compensating  device  maintains  the  same 
shape  over  a constantly  increasing  or 
decreasing  diameter  of  the  work  piece. 
Irregular  contours  can  be  obtained  by 
the  use  of  a metal  template (27) 

Tray  Stacking  Posts 

Horder's  Inc. 

Chicago,  111. 

Made  of  E.  I.  du  Pont  de  Nemours 
and  Company  “Plastacele,'’  these  posts 
are  a transparent  and  water  clear  semi- 
rigid  plastic.  Because  of  their  design 
they  permit  automatic  compensation  for 
any  inaccuracies  in  the  construction  or 
thickness  of  wood  trays.  The  trays  can 
be  placed  together  firmly  to  guarantee 
that  they  will  not  fall  apart  accidentally 
and  the  assembly  is  described  as  being 
able  to  stand  hard  wear (28) 
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Malchbox  Compass 

Bakelite  Corporation. 

New  York.  N.  Y. 

This  Bakelite  pocket  compass  is  now 
standard  equipment  (or  Navy  life  rafts. 
Designed  originally  for  eivilian  usc  from 
general  purposc  phenolic  molded  ma- 
terial, it  is  now  produced  from  medium 
impact  resistant  phenolic  molded  plastic 
to  mect  rougher  nceds  of  wartime  usage. 

It  consists  of  a waterproof  plastics 
case  for  holding  matches,  a striker  bar 
at  the  bottom  of  the  case  to  produce 
sparks  if  the  match  supply  runs  out,  and 
a compass  at  the  top  of  the  fclosure. 
The  material  has  been  shown  to  be 
tough,  moisture-resistant,  and  unaffected 
by  temperatures  ranging  from  —60  F°  to 
+160  F*.  As  this  phenolic  material  is 
free  from  electrostatic  properties,  it  does 
not  affect  the  operation  of  the  compass. 

It  is  molded  by  General  Products  Cor- 
poration, Union  Springs,  N.  Y.  for  the 
Taylor  Instrument  Companics,  Roch- 
ester,  N.  Y (29) 

Pocket  Prolector 

Hurloy  Smith 
BuHalo.  N.  Y. 

This  transparent  plastic  dcvice  is  de- 
signed to  save  wear  and  soilage  of  shirt 
and  suit  pockets.  It  fits  into  the  pocket 
and  folds  over  the  edge  to  provide  a 
place  to  anchor  pens,  pencils,  or  small 
tools.  The  item  has  been  in  the  develop- 
ment stage  for  a year  and  is  now  re- 
ported  ready  for  voltime  salcs (30) 

True  Colloidal  Latex 

The  B.  F.  Goodrich  Company 
A kr  on.  Ohio 

Achievement  of  this  latex  made  from 
a Cf  on  vinyl  chloridc  resin  in  water  and 
without  the  use  of  any  organic  solvents 
is  expected  to  increase  the  use  of  this 
resin  accnrding  to  Goodrich  chemists. 

It  is  offered  for  use  in  coating  textiles, 
wire  and  other  materials,  film  manufac- 
ture,  treatnient  of  glass  fibers  and  fab- 
rics,  protection  of  leather,  manufaeture 
of  gloves  and  other  rubber  latex  prod- 
uets,  and  mixing  of  corrosion  resistant 
paints.  It  is  obtainable  for  experimental 
use  at  present  but  is  now  under  alloca- 
tion  by  the  WPB. 

Among  the  advantages  cited  are  safety 
from  flammable  and  toxic  solvents,  util- 


ization  of  existing  equipment  which  can- 
not handle  other  forms  of  vinyl  resins, 
elimination  of  expensive  recovery  sys- 
tems for  applying  resins  from  solution 
and  precluding  use  of  critical  solvents. 

The  new  latex  in  clear  or  colored 
form  can  be  brushed,  sprayed,  or  dipped 
and  the  list  of  practical  uscs  is  expected 
to  expand  continuously.  Already  tests 
have  shown  that  it  can  be  made  to  con- 
form  to  fiber  strueture,  allowing  the 
fibers  to  “breathe.” 

As  a flexible  coating  it  can  be  used 
on  paper  to  serve  in  packaging  meats 
and  oily  foods  such  as  milk  and  lard. 
Chemical  resistance,  non-toxicity,  grease- 
proofness,  resistance  to  aging,  and  heat 
sealability  are  thereby  obtained. 

Also,  its  use  in  protection  of  military 
equipment  from  corrosion  and  insulation 
of  electrical  wires  or  cables  may  re- 
place  other  methods,  chemists  think.  (31) 


Lumariih  Starter  Handle 

Celanese  Celluloid  Corporation, 

New  York.  N.  Y. 

One  of  the  latest  produets  to  be  made 
from  Lumarith  plastics  is  a double  handle 
grip  used  on  Bendix  airplane  cranks  and 
known  as  an  inertia  starter  handle. 


It  has  a deeply  grooved  outer  surface 
designed  to  provide  a good  grip.  Use  of 
the  Lumarith  plastic  is  reported  to  con- 
serve  large  quantitics  of  critical  rubber 
and  also  combines  high  impact  strength 
with  light  weight. 

The  grips  are  extruded  by  Whiteford 
Plastics  Company,  New  York,  and  were 
designed  by  E.  E.  Kazimir,  Plastics  and 
Rubber  Enginecr  of  Eclipse  Aviation  Divi- 
sion,  Bendix  Aviation.  Lumariih  is  a 
Celanese  Celluloid  Corp.  produet.  ..(32) 


Wet  Bell  Surfacer 

Porter  Coble  Machlna  Company 
SyracuM.  N.  Y. 

This  new  Modtl  AG-S  rigidly  construct- 
ed  surfacer  is  offered  to  meet  requircments 
of  accurate  high  speed  machining.  Stress- 
ing greater  coolant  capacity  the  machinc 
is  equipped  with  a 35  gal.  sclf-contained 
recirculating  pump  system  to  provide 
coolant  for  all  grinding  operations. 

Tolerances  as  elose  as  0.0005,  a new  jog- 
gle  type  switch  for  easicr  tracking  of 
beits,  a higher  table  for  the  operator's 
convenience,  and  a flexible  tube  for  extra 
"spot”  coolant  are  features  described. 

It  is  used  for  grinding  steel,  aluminum, 
bronze,  glass,  plastics,  fiber,  hard  rubber, 
and  ceramics  in  order  to  climinate  such 
hazards  as  heating.  warping,  discoloring, 
flowing  and  chipping (33) 


Armoply  Prefabrication 

United  States  Plywood  Corporation 
New  York.  N.  Y. 

This  material  combines  plywood,  plas- 
tics used  as  adhesives,  and  light  metal 
of  paper  thickness.  It  was  originally 
used  for  U.  S.  Army  "powder  boxes” 
and  is  now  being  adapted  for  construc- 
tion  of  houscs  and  other  struetures  by 
a new  technique. 

It  can  be  factory-fabricated  and  used 
for  framework,  sheathing  and  exterior 
siding  or  roofing.  Units  are  reported  as 
light,  flat  and  easily  packed. 

U.  S.  Plywood  explains  that  the  cor- 
poration itself  will  not  enter  the  build- 
ing  field,  but  offers  the  technique  to  the 
prefabricating  industry.  It  has,  howcver, 
constructed  for  the  Goodyear  Tire  & 
Rubber  Company  a demonstration  house. 
(34) 


Precision  M ar  king  Dies 

New  Method  Steel  Stampa,  Inc. 

Detroit.  Michigan 

These  dies,  made  by  a process  of  pan- 
tographic  milling,  are  described  as  pro- 
viding  dose  tolerances  for  precise  mark- 
ing  of  calibrating  lines. 

Four  lines  form  the  central  square  in 
the  dies  and  are  held  to  a tolerance  of 
0.002*  measured  from  the  exact  center 
of  each  line.  It  is  pointed  out  that  an 
accurate  square  is  assured  since  there 
are  four  points  of  Crossing (34A) 


Suction  Lifting  Device 

Welded  Products  Co. 


Syracuse.  N.  Y. 

To  speed  up  efficient  handling  and 
protect  workers  from  cuts  and  scratches, 
Welded  Products  has  designed  these 
suction  lifting  dcvices  for  work  with 
plastics  and  with  other  smooth  non- 
porous  materials. 

Pressure  causes  the  suction  cups  to 
adhere  and  then  a slight  touch  on  a pat- 
ented  fingcr-flip  attachmcnt  permits  in- 
stant  rclease.  A wide  variety  of  models 
are  availablc  ineluding  a spcciat  type  for 
lifting  and  feeding  blanks  to  presses. 
They  have  one  or  more  replaceablc 
cups,  oil  resisting  if  speeified.  They  lift 
weights  up  to  180  pounds (35)  i 


JULY  1914 


76 


PLASTICS 


trtøl  * 


\n«ltS 


for  Key  Men  in  the  Aviation  Industry 


tfet  atl  t6e  (act&  by  contacting  our  nearest 
Office.  Worthwhile  additional  information  tvill 
reach  you  promptly. 
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IF  INDUSTRIAL  AVIATION  seems 
exclusive , that's  because  it  exists  only  for 
two  groups  of  men— the  men  who  design, 
specify  or  buy  for  aircraft  production— 
and  theadvertisers  who  must get  to  them ... 
who  must  get  action  byplacing  the  facts 
about  their  products  or  Services  before 
one  or  more  key  production  men  in 
manybusyplants.  For  these  ad  vertisers  IN- 
DUSTRIAL AVIATION  produces  maxi- 
mum  sales  results  at  lowest  possible  costs. 

That  INDUSTRIAL  AVIATION  is 
closely  read  by  key  men  in  the  aviation 


In  other  words,  INDUSTRIAL  AVI- 
ATION delivers  the  news  to  the  entire 
industry  . . . as  fast  as  it  can  be  released 
...terse,  interesting  vital  news. . . written 
by  experts  for  experts  in  terms  of  pro- 
duction methods  and  design  develop- 
ments.  No  wonder  this  magazine 
ranks  the  number  one  place  \yith  so 
many  thousands  of  airplane  industrial 
executives. 

Get  all  the  facts  by  contacting  our 
nearest  office.  Worthwhile  additional  in- 
formation will  reach  you  promptly. 


industry\was  proved  when  it  appeared  as 
a speciansection  of  "Flying”—  the  active 
interest  and  positive  response  in  a few 
months  made  it  necessary  to  bring  out 
INDUSTRIAL  AVIATION  as  a com- 
plete  separate  magazine  for  its  selected 
subscribersi 


Subscriptibns  are  limited  to  some  1 5,000 
of  these  key,  executives.  They  are  the 
men  who  diryctthe  builtling  of  airplanes, 
engines,  propellers.  These  are  the  men 
who  influence  the  btlying  of  aircraft  equip- 
ment,‘  parts,  accessories. 
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Colloidal  & Amorphous 
Materials 

By  Wanen  K.  Lewis.  Lombard  Squiies,  and 
Geofiiey  Broughlon 

Many  of  the  new  synthetics  owc  thcir 
beginning  to  the  extraordinary  develop- 
ment* in  the  chemistry  of  materials  of 
high  ntolecular  complexity.  This  book 
combines  a discussion  of  the  theoretical 
bases  of  these  developments  with  an  ex- 
planation  of  the  many  industrial  applica- 
tion*. It  delves  -into  chemical  structure, 
properties  and  behavior  besides  supplying 
vital  information  about  industrial  Proc- 
essing of  everything  from  synthctic  rub- 
ber  to  amino  acids.  It  is  an  invaluable 
reference  book  for  anyone  engaged  in 
chemical  research  or  in  the  chemical  in- 
dustries. 

540  pages,  illustratcd — $6.00 (36) 


Com  Facts  and  Figures 

Corn  Industries  Research  Foundation 
New  York.  N.  Y. 

A thorough  and  accurate  study  of 
corn  uses  in  industry  and  for  diet  in  the 
United  States,  this  booklet  is  especially 
revealing  for  the  plastics  manufaeturer 
in  showing  him  how  important  corn 
Products  have  become  in  supplying  hint 
his  raw  materials. 

It  ineludes  complctc  statistical  charts 
of  corn  produetion,  quantitatively  and 
geographically  in  relation  to  its  indus- 
trial consumption.  It  explains  that  corn 
yields  more  industrial  produets  than  any 
other  g(øin,  that  every  part  of  the  plant 
may  be  used  and  that  industrial  chcm- 
ists  are  continually  sceking  and  finding 
new  uses. 

Each  of  the  corn  produets  is  analyzed 
as  to  its  specific  industrial  use,  illustrat- 
ing  that  cobs,  stalks,  leaves,  ntcal,  flour, 
grits,  cornstarch,  dextrins,  syrup,  crudc 
sugar,  refined  sugar,  gluten,  oil,  lactic 
acid,  molasscs,  butyl  alcohol,  acetonc 
and  ethyl  alcohol  each  have  a variety 
of  important  uses  for  plastics  manufac- 
lure.  \ 

To  obtain  a perspective  of  the  import- 
ancr  of  the  produet,  this  46-page  book- 
let, is  clrarly  written  and  annotated  for 
a quick  and  comprehensive  survey.. . (37) 


By  Guml 

Retchold  Chemicals.  Inc. 

Detroit.  Michigan 

A magazinc  containing  technical  in- 
formation for  consumer*  in  the  synthct- 
ic resin,  paint  and  chemical  ftelds,  this 
leaflct  contains  informative  articles  by 
plant  officials. 

Votume  IV,  No.  2,  recently  published, 
contains  a study  of  post-war  markets 
for  paint,  a discussion  of  color  in  high- 
way  marking  and  a seven-page  treat- 
ment  of  pigment  manufaeture (38) 


Standard  Mold  Bases 

Detroit  Mold  Engineering  Company 
Detroit.  Mich. 

A 21-pagc  booklet  on  standard  injee- 
tion,  compression  and  transfer  molds 
has  been  published  and  is  supplemented 
by  the  “DME  News”  which  is  issued 
monthly  to  keep  abreast  of  further  de- 
velopments in  DME’s  standardized 
mold  industry. 

The  booklet  and  newspapers  are  well 
illustratcd,  contain  complcte  descriptive 
information  and  are  well  annotated  for 
dimensions  and  prices. 

Mold  bases,  cavity  retainer  plates, 
backing  plates,  mold  plates,  spacer 
blocks  and  leader  pin  bushings  are 
among  the  items  describcd (39) 

Produetion  "Cut-backs" 

Bureau  oi  Public  Relations 

War  Department.  Washington.  D.  C. 

“Adjustment  of  Produetion  'Cut- 
backs,'  ” a cartoon  illustrated  folder  pre- 
pared  by  the  Army  Service  Forces,  ex- 
plains the  careful  consideration  and  de- 
tailed  planning  that  the  Army  does  be- 
fore  reducing  produetion  or  cancelling 
contracts (40) 

Facts  for  Engineers 

Spaulding  Fibre  Company.  Inc. 

Tonawanda.  New  York 

This  36-pagc  booklet  presents  engi- 
neering data  and  suggested  uses  for 
Spaulding  produets.  Diagrams,  pietures, 
charts  and  descriptive  explanations  of 
the  company'*  hard  vuleanized  fibre  and 
their  laminated  phenolic  Spauldite,  both 
of  which  are  made  in  sheets,  rods,  tubes 
and  fabricatcd  parts;  Spaulding  armite, 
an  improved  thin  insulation  in  sheets, 
strips  and  coils;  Spauldo,  a motor  slot 
insulation;  flexiblc  fibre  for  gaskets; 
their  fibre  rcccptacles  and  thcir  fibre 
board (41) 

Tap  Extraetors 

The  Walton  Company 
Hartford.  Conn. 

A serics  of  information  on  Walton  tap 
extraetors  is  obtainable,  cmphasizing 
thcir  simplicity  of  operation,  immediate 
delivery  and  48  hour  free  rcconditioning 
service.  Price  lists  are  ineluded  by  sets 
and  by  item ,....(42) 

Electronic  Controllers 
Bulletin 

The  Bristol  Company 
Waterbury.  Conn. 

Bulletin  No.  B220  describes  a new 
line  of  Frce-Vanc  Electronic  Control- 
lers for  automatically  regulating  tem- 
perature,  pressure,  liquid  Icvel  and  hu- 
midity.  It  gives  wiring  diagrams,  prin- 
ciple  of  operation  and  a general  descrip- 
tion  of  the  features  of  the  new  instru- 
ments.   (43) 


Molding  Process 

Duramold  Division 

Fairchild  Engine  and  Airplane  Corporation 
New  York.  N.  Y. 

Illustrations,  spccifications  and  de- 
scriptive materials  on  the  Duramold 
process  of  molding  is  now  available  in 
a 12-page  booklet. 

The  produet  is  defined  and  the  proc- 
esses  used  in  fabrication  are  pointed  out 
step  by  step.  The  booklet  suggests  al-o 
some  of  the  unexplored  possibilities  for 
post-war  development  in  molding  to- 
gether  pieces  of  huge  dimensions  by 
utilizing  the  process (44) 


Raymond  Bulletin 

Raymond  Pulverizer  Division 
Combustion  Engineering  Company,  Inc. 
Chicago.  Illinois 

Raymond  Bulletin  No.  53  gives  com- 
plete  description  and  detailed  parts  illus- 
tration  and  analysis  of  the  company'* 
laboratory  mill,  scrccn  mill  and  labora- 
tory  separator  and  a description  and 
cross  section  diagram  of  their  air  sepa- 
rator. Ineluded  also  are  detailed  instruc- 
tions  for  installation,  use  and  care  of  the 
apparatus (45) 


Transformer's  Hisiory 

General  Electric 
Schenectady,  N.  Y. 

A performance  record  of  the  Pyranol 
transformer  and  dctails  of  its  construc- 
tion,  operation  and  advantages  is  con-| 
tained  in  this  15-page  booklet  (GEA-n 
4193).  It  is  addressed  to  plant  owncrs, 
operators  or  Consulting  engineers  inter-! 
ested  in  solving  power-distribution  proh-f 
lems (46)  | 

Pholoswilch  Bulletin  316 

Photoswitch  P Incorporated 
Cambridqe.  Mass. 

This  four-page  bulletin  describes  Pho- 
toswitch Densitometer  Serics  D-90,  a rc- 
ccntly  introduced  photoelectric  control 
for  transparency  ineasurements  of  plas- 
tics, films,  filters,  liquids,  gascs  and 
similar  materials. 

Five  diagrams  demonstrate  how  to; 
arrange  different  rnodels  of  the  devicej 
for  making  comparative  optical  densityj 
measurcmcnls  of  the  subjeets  being 
studied.  Scales  ineluded  give  the  range 
and  accuracy  of  measurements  that  can 
be  obtained (47)  j 

Plastlc  Working  in  Presses 

By  E.  V.  Crane 

The  third  edition  of  "Plastic  working 
of  Metals  and  Non-Metallic  Materials  in 
Presses”  tells  how  and  why  plastics  and  i 
mctals  move  and  are  moved.  It  explains  | 
planning  operation*.  dies  and  molds.  illus- 
trates  tools,  equipment  and  methods.  To 
present  a broadened  view  of  plasticity  and 
mass  produetion,  three  chapters  have  been; 
added  along  with  new  material  to  thisi 
outstanding  text  on  the  subjeet. 

The  appendix  contains  charts  for  quick 
computation  of  shearing,  drawing,  iron-; 
ing,  coining  and  forging  pressures,  etc.j 
Besides  other  useful  table*  and  graphical, 
computation*  it  presents  and  answers  the 
most  eommon  problems  with  which  the 
plastic  worker  has  to  copc. 

540  pages,  illustratcd — $5.00 (48), 
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Flame-Resistanl 
Cellulose  Nitrate 

A promising  approach  to  the  problem 
of  rendering  cellulose  nitrate  flame-re- 
sistant  is  reported  by  the  Cellulose 
Products  Department  of  the  Hercules 
Powder  Company,  Wilmington,  Del. 

Under  such  trade  names  as  celluloid, 
pyralin  and  nixonoid,  this  material  has 
found  extensive  application  in  lacquers, 
fabric  coatings  and  articles  for  con- 
sumer  use  such  as  ping  pong  balls  and 
toilet  sets.  Ever  since  it  was  developed 
in  1875 — first  of  the  plastics  properly 
so-callech — the  chief  drawback  to  its 
wider  application  has  been  its  inflam- 
mability. 

Many  attempts  have  been  made  to 
overcome  this  weakness.  Of  the  flame- 
proofing  mixtures  so  far  tried  out  at 
the  Hercules  laboratories,  tricresyl  phos- 
phate  as  plasticizer  and  magnesium  am- 
monium phosphate  as  filler  and  flame 
quencher  have  given  best  results.  An 
example  of  the  type  of  formulation 
found  to  be  reasonably  flameproof  is  as 
follows: 

Parts  by 

Solids  weight 

Cellulose  Nitrate,  RS  5-6  sec.  60 

Raw  Castor  Oil  80 

Tricresyl  Phosphate  40 


Magnesium  Ammonium 


Phosphate 

80 

Titanium  Dioxide 

10 

Luxol  Fast  Brown  R 

0.3 

Carbon  Black 

0.5 

Solvent 

Denatured  Ethanol 

24 

Tollac 

180 

Butyl  Acetate 

216 

Although  this  formulation  was  not  in- 
tended  especially  for  flame-proofing 
textiles,  it  was  tried  out  on  a fabric 
since  coating  facilities  were  available. 
Tests  show  that  the  fabric  chars  but 
does  not  burn  when  a direct  flame  is 
applied. 

In  the  exploratory  work  to  date  a 
fairly  extensive  list  of  plasticizers  and 
fillers  with  known  fire-retardant  proper- 
ties  has  been  tested.  Of  the  plasticizers 
examined,  chlorinated  paraffin  of  42  and 
of  70%  chlorine,  and  tricresyl  phosphate 
appeared  to  be  most  satisfactory.  Among 
the  fillers  tested  were  manganous  car- 
bonate,  biuret,  urea,  antimony  oxide, 
zinc  oxide,  and  magnesium  ammonium 
phosphate,  which  gave  the  best  results. 

Among  the  limited  tests  made  were 
some  to  determine  the  effects  produced 
by  varying  the  proportions  of  tricresyl 
phosphate  and  magnesium  ammonium 
phosphate.  While  holding  the  cellulose 
nitrate  to  magnesium  ammonium  phos- 
phate ratio  constant  at  30  to  40  parts  by 


weight,  the  tricresyl  phosphate  could  be 
varied  from  30  to  50  parts  and  still  give 
a good  workable  plastic  mix.  With  less 
than  30  parts  plasticizer  the  plastic  was 
flame-resistant  but  not  flameproof,  while 
addition  of  more  than  50  parts  of  plasti- 
cizer gave  compositions  too  soft  to 
mold.  In  the  same  way,  the  cellulose 
nitrate  to  tricresyl  phosphate  ratio  was 
held  constant  at  30  to  40  while  the  filler, 
magnesium  ammonium  phosphate,  could 
be  varied  from  30  to  60  parts  to 
give  a good  moldable  flameproof  plastic. 

The  results  achieved  so  far  are  not 
considered  a complete  solution  of  the 
problem  by  Hercules.  They  are  pub- 
lished  tentatively  simply  to  stimulate 
further  research  along  these  lines. 

• 

Export  of  Weldwood  plastic  resin  glue 

has  been  resumed  after  a suspension 
caused  by  war  conditions,  according  to 
W.  Robert  Goepel  of  United  States 
Plywood  Corporation. 

A tapering  down  of  war  material  re- 
quirements,  increased  production  avail- 
able for  civilian  uses,  improvement  in 
the  shipping  situation  and  easing  of  ex- 
port licenses  were  cited  as  reasons  for 
the  change. 

A new  one-part,  cold-setting  urea-for- 
maldehyde  resin  adhesive,  this  product 
established  a satisfactory  foreign  market 
after  its  introduction  four  years  ago,  Mr. 


CIBANITE 

A SPECIALIZED  PLASTIC  FOR  ELECTRICAL  AND  INDUSTRIAL  USES. 
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Of  especial  interest  for  the  molding 
of  electrical  appliances,  insulators, 
knobs,  panels,  sockets,  etc. 


Attractive  Natural  Color,  Golden  Brown 
50%  Increase  in  All  Strength  Factors 
Obtained  in  Laminated  and  Filled  Forms 
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Goepel  said.  Now,  in  addition  to  its  old 
agents,  it  will  make  a bid  for  more 
foreign  business. 

Tropical  and  South  American  coun- 
trics,  he  forecast,  would  be  particularly 
attractive  prospects  as  the  glue  resists 
insects  prevalent  there  and  is  proof 
against  bacteria,  fungus  and  water. 

• 

Continental  Can  Company,  Inc.,  one 
of  America’s  largest  manufaeturers  of 
metal  containers  and  crown  closures  and 
producer  of  fiber  containers,  has  an- 
nounced  the  formation  of  a Plastics 
Division  under  O.  G.  Jakob. 

Headquarters  of  the  division  will  be 
in  New  York  City  and  will  comprise 
a Laminated  Plastics  Department  han- 
dling Marco-Board,  a new  synthetic  resin 
laminate  being  fabricated  in  Chicago  and 
Jersey  City  plants,  and  a Reynolds 
Molded  Plastics  Department. 

The  firm  has  recently  acquired  the 
business  and  manufaeturing  facilities  of 
the  Reynolds  Molded  Plastics  Division 
of  Reynolds  Spring  Comflany,  Cam- 
bridge, Ohio. 

Continental  Marco-Board  is  a thermo- 
setting  contact  laminate  fabricated  from 
the  new  MR  synthetic  resins  and  pro- 
duced  by  Marco  Chemicals,  Inc.,  in 
which  Continental  has  acquired  a sub- 
stantial  interest. 

To  the  present,  MR  laminates  have 
been  principally  fabricated  with  Fiberglas 
and  cotton  duck,  separately  or  together, 
though  almost  any  substance  of  a fibrous 
nature  might  be  used  as  a filler  material. 

The  produet  is  described  as  having 
strength  characteristics  surpassing  those 
of  some  of  the  heavier  metals  and  being 
essentially  unaffected  by  dilute  Solutions 
of  acids,  alkalis  and  hydrocarbons.  The 
abrasion  resistance  is  comparable  to  that 
of  porcelain  and  the  board  has  high  di- 
clectric  strength. 

Applications  suggested  are  for  auto- 
motive,  building,  construction,  furniture, 
luggage,  machinery,  boat  building  and 
decorative  panelling  manufaeture.  Ad- 
vantages  cited  are  its  ability  to  be  as 
eatily  and  simply  formed  into  intricatc 
parts  as  into  flat  sheets,  its  high 
strcngth-to-weight  ratio,  ability  to  with- 
stand  hard  usage  and  to  be  colored  as 
desired  or  left  colorless  to  permit  a deco- 
rative filler  material  to  show  through. 

• 

Goodyear  Tire  and  Rubber  Company 

has  cstablished  a new  Synthetic  Sale» 
Division  to  explore  the  possibilities  of 
post-war  sales  and  to  plan  for  the  com- 
pany^ instant  participation  in  post-war 
markets.  C.  P.  Joslyn,  director  of  fuel 
tank  contracts,  will  be  head,  assisted  by 
H.  R.  Thcis,  manager  of  Plastics  and 
Chemical  sales,  A.  F.  l.andefeld,  man- 
ager of  Pliofilni  sales,  O.  C.  Pahline, 
director  of  Flooring  sales  and  H.  D. 
Herbert,  Airfoam  sales  head. 

Pierce  Plastics  Co.,  recently  acquired 
by  the  Visking  Corporation,  has  moved 
its  manufaeturing  operations  from  Bay 
City,  Mich.,  to  the  Visking  plant  in  Chi- 
cago, the  last  step  in  the  consolidation 
of  the  two  companies. 


The  Plastic  Manufaeturing  Company 

of  California  has  purchased  the  entire 
plastic  produotion,  machinc  shop,-tool  and 
die  making  machinery  and  the  unfilled 
contracts  of  B.  M.  Bodde  and  will  move 
from  its  Melrose  plant  to  the  new  loca- 
tion  in  Los  Angeles.  The  old  location 
will  be  used  as  a storage  warehouse  and 
experimental  laboratory. 

The  company  manufaetures  the  denture 
base  Acryco  and  specializes  in  engineer- 
ing, designing,  compression  molding,  fabri- 
cating  and  cold  casting  of  plastics  and 
maintains  a large  machine  shop  and  tool 
and  die  making  department. 

Dewey  W.  Alm,  formerly  president  of 
Plastex  Corporation  and  more  recently 
associated  with  B.  M.  Bodde,  has  been 
appointed  general  manager  of  the  com- 
pany. 

• 

Krieger  Color  and  Chemical  Company, 

Hollywood,  Calif.,  announce  they  have 
officially  changed  the  name  of  their 
plastic  dye  produet,  "LUCIDIP,”  to 
“KRIEGR-O-DIP.”  It  is  being  used 


for  dyeing  acrylic  plastic  by  the  dipping 
method  by  many  manufaeturers  through- 
out  the  cotmlvy  who  are  producing  spe- 
cia!  war  equipmcnt  using  plastics  that 
niust  be  colored  permanently  and  effec- 
tively.  It  is  also  being  used  by  the 
aireraft  industry  in  dyeing  plastics  used 
in  highly  specialized  equipment. 


The  Celanese  motion  pieture,  “Prov- 
ing  Ground,”  given  its  premiere  at  tbe 
Waldorf  Astoria  recently,  graphically 
portrays  the  importance  of  proper  pack- 
aging  for  getting  war  material  to  the 
front  ready  to  fight,  and  shows  how 
these  innovations  can  be  carried  over  to 
peacetime  use. 

The  pieture  is  one  of  the  first  at- 
tempts  of  raw  material  manufaeturers 
to  help  the  users  of  their  produets  to 
projeet  plans  for  re-conversion  to  peace- 
time produetion.  It  is  a rcalistic  effort 
to  keep  the  national  income  at  its  high 
level  and  avoid  the  possibility  of  a re- 
conversion  slump. 


William  S.  Lang,  general  sales  man- 
ager of  the  Chamberlain  Engineering 
Canada  Limited  and  of  R.  F.  Walsh 
Co.  Ltd.,  has  been  elected  a director 
of  both  companies.  He  was  formerly 
associated  with  Dominion  Rubber  Com- 
pany Ltd.  Chamberlain  Engineering  is 
affiliated  with  the  United  States  Stone- 
ware  Company,  and  has  manufaeturing 
rights  for  Tygon  Plastics  in  Canada. 


Louis  Mansfield  Rossi,  vice  president 
of  Bakelite  Corporation,  Unit  of  Union 
Carbide  and  Carbon  Corporation,  died 
recently  in  New  York,  following  a sud- 
den  illncss. 

When  the  General  Bakelite  Company 
was  formed  in  1910,  Mr.  Rossi  was  ap- 
pointed works  manager,  and  in  1919  he 
was  made  general  manager.  In  1923, 
after  the  consolidation  of  the  General 
Bakelite  Company,  Redmanol  Chemical 
Products  Company,  and  the  Condensite 
Company  of  America  into  Bakelite  Cor- 
poration, Mr.  Rossi  was  elected  vice 
president  and  director  of  manufaeturing, 
which  position  he  retained  until  his 
death. 


James  Anderson  was  made  sales  pro- 
motion head  for  the  Plastics  Engineer- 
ing Division  of  Dow  Chemical  Company 
and  will  direct  presentation  of  new  plas- 
tics produets  for  general  sales.  He  will 
also  head  up  advertising,  publicity,  pack- 
aging  promotion  and  requisite  market 
information. 

• 

James  E.  Sellers,  formerly  WPB  chief 
engineer,  has  been  named  engineering  con- 
sultant  for  the  research  division  of  Plas- 
tics Industries  Technical  Institute  in  Los 
Angeles.  Incrcasing  use  of  the  laborato- 
rics  made  the  appointment  ncccssary. 

• 

W.  Ward  Jackson  has  returned  to 
Celanese  Celluloid  Corporation  to  direct 
plastics  activities  in  the  Washington 
oflicc  after  almost  two  years  in  Wash- 
ington as  consultant  to  the  WPB  Chem- 
icals Bureau.  He  will  continue,  how- 
ever,  for  sevcral  months  as  WPB  con- 
sultant to  the  Projeet  Analysis  B ranch, 
the  Tax  Aniortization  Branch  and  the 
Available  Machinery  Branch  of  the  Fa- 
cilities Bureau,  WPB  Projeet  Essen- 
tiality  Division. 


Felix  N.  Williams,  has  been  appointed 
by  Monsanto  Chemical  Company  to  be 
general  manager  of  its  Plastics  Division 
at  Springfield,  Mass.  The  position  was 
left  vaeant  by  the  recent  death  of  John 
C.  Brooks. 

Mr.  Williams  will  be  sticceedcd  as  pro- 
duetion manager  of  the  company 's  Phos- 
phate  Division  by  E.  A.  0’Neal,  Jr.,  for- 
mer plant  manager  of  the  Monsanto  Tren- 
ton,  Michigan,  plant. 


Fslix  N.  Williams 
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A BRITISH  VIEW  OF  PLASTICS 


by  Cecil  Madden 

(Special  Dispatch  from  London) 

Thcre  is  a stage  in  the  development  of  a material  or 
group  of  materials  which  is  the  crucial  determinant  of  its 
future.  Ths  is  the  point  whcre,  after  serving  in  a contribu- 
tory  function  to  industry,  the  material  must  either  show 
its  ability  to  enter  the  determinative  class  of  materials — 
that  is,  materials  whose  industrial  application  is  so  catholic 
and  unrivaled  that  they  exert  a compelling  influence  over 
industrial  trends  and  manufacturing  techniques — or  be  con- 
tent  to  continue  in  the  subsidiary  class,  where  they  do  what 
they  are  called  upon  to  do  but  have  no  power  to  induce 
the  industrial  trends  that  would  broaden  their  usefulness, 
intensify  their  research,  and  increase  their  potency  as 
molders  of  industry’s  shape  and  development. 

Plastics  are  approaching  this  stage.  From  what  has  been 
written  about  plastic  materials  it  might  seem  that  they 
have  not  merely  approached  it,  but  have  won  through  and 
are  beyond  it,  but  during  the  past  five  years  plastics  have 
been  watched  over  by  some  particularly  benign  influences 
that  will  not  endure  once  the  war  is  finished.  Their  use 
has  been  stimulated  by  supply  difficulties  in  the  older  mate- 
rials, and  a partly  spurious  appearance  of  universality  in 
their  application  has  been  provided  by  the  near-death  of 
the  competitive  factor.  After  the  war,  when  the  supply 
lanes  open  up  again  and  when  the  cost  factor  again  be- 
comes  an  industrial  categorical  imperative,  plastics  will 
have  a new  struggle  on  their  hands.  For  all  this,  however, 
industry  and  commerce  have  the  greatest  confidence  in, 


and  hopes  for,  plastics. 

The  outstanding  point  about  the  attitude  of  British  in- 
dustry to  plastics  at  this  stage,  when  the  war  is  drawing 
to  its  end  and  when  everyone  is  desperately  anxious  to 
back  the  right  horse  in  the  post-war  running,  is  the  anxiety 
of  the  concerns  that  can  get  a leg  in  plastics  to  do  so  with- 
out  delay,  and  the  collateral  anxiety  of  the  concerns  that 
see  themselves  in  the  road  which,  plastics  must  travel  to 
build  their  protective  works  and  establish  such  defences  as 
they  can  for  their  older  materials  and  processes  against 
the  coming  assault.  Paper  firms  (notably,  for  some  reason, 
in  Scotland)  are  turning  their  attention  actively  to  plastics, 
on  the  assumption  that  the  new  will  oust  the  old  in  the 
realms  of  packaging.  Apart  from  the  purely  plastics  com- 
panies,  like  British  Industrial  Plastics,  British  Xylonite, 
Catalin,  Crystalate,  Erinoid,  Lacrinoid,  etc..,  big  organiza- 
tions  like  Imperial  Chemical  Industries,  Distillers,  and 
British  Celanese  are  developing  substantial  subsidiary  plas- 
tics interests,  while  separate  plastics  subsidiary  companies 
are  attached  to  Thomas  de  la  Rue  and  others.  In  the  in- 
dustrial middle  field,  there  are  a number  of  concerns,  not- 
ably Monsanto  Chemicals  and  E.  K.  Cole,  who  have  im- 
portant stakes  in  the  new  field. 

It  therefore  becomes  important  to  consider  whether  the 
preliminary  financial  and  produetive  set-up  does  not  run 
the  risk  of  compelling  a fundamentally  uneconomic  devel- 
opment of  plastics.  There  are  some  observers  in  London 
who  hold  that  the  cart  has  come  before  the  horse.  Almost 
any  material,  fathered  as  plastics  are  being  fathered,  could 
make  a brave  show  in  the  resurgent  post-war  Qonditions. 
Without  suggesting  that  plastics  may  in  fact  run  faster 
than  their  native  industrial  legs  justify,  it  is  nccessary  to 
consider  the  restraining  influences  that  would  operate  im- 
mediately  if  the  plastics  industry  were  proceeding  on  ordi- 
nary  industrial  lines  of  development  that  will  sooner  or 
later  impose  their  powerful  compulsions  upon  the  industry. 

( Continued  on  page  104) 
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Since  1941  The  Metaplast  Company  has  main- 
tained  a 24  hour  day  produetion  for  the  Armed 
Forces.  Notable  application»,  ingeniousiy  engi- 
neered  to  meet  Army  and  Navy  specifications, 
resulted  in  the  granting  of  this  award. 
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Association  Activities 

(Conlinued  from  page  66) 


sori,  Rochester  Button  Co.,  presiding, 
wltile  the  Material  Manufacturcrs  Di- 
visjon rcsted  easy  with  a reception. 

The  Kxtrusion  Division  session,  at 
which  Eimer  Szantay,  Sandee  Manu- 
faeturing  Co.,  was  chairman,  was  ad- 
dressed  by  J.  A.  Palmer.  Dow  Chemi- 
cal Co„  on  reccnt  developments  in  the 
extrusion  of  polystyrene. 

At  the  business  session  of  the  society, 
there  was,  in  addition  to  the  regular 
reports,  a talk  on  wartime  produetion 
of  plastics  by  E.  M.  Hout,  Chemicals 
Bureau,  War  Produetion  Board. 

One  afternoon  two  entertaining  movics 
in  color  werc  shown:  “Shape  of  Things  to 
Come,"  presented  by  the  Boonton  Mold- 
ing  Co.,  and  "The  Formica  Story,” 
which  pietured  the  work  of  the  Formica 
Insulation  Co. 

Among  the  speakers  from  outside  the 
industry  were  VV.  D.  Fullcr,  president, 
Curtis  Publishing  Co.;  Col.  I.  M.  Sar- 
ayev,  Military  Attache,  U.S.S.R.;  John 
Caswcll,  Special  Representative,  Office 
of  Rubber  Director;  and  Dr.  Preston 
Bradlcy,  dergyman,  author  and  radio 
commentator. 

The  Hyatt  award  was  presented  by 
Dr.  C.  S.  Marvel,  president-clect, 
American  Chemical  Society  and  pro- 
fessor of  organic  chcmistry.  University 
of  Illinois,  with  Dr.  R.  F.  Bach.  Dean 
of  Education  and  Extension,  Metro- 
politan Museum  of  Art,  acting  as  toast- 
master. 

Presiding  over  the  various  sessions 
were  Norman  Anderson,  General  Molded 
Products  Co.;  William  K.  Woodruff, 
.Cclancse  Celluloid  Corp.;  James  John- 
ston,  Chicago  Molded  Products  Corp.; 
Paul  C.  Tietz,  The  Richard  son  Co.; 
L.  H.  Amrine,  Imperial  Molded  Prod- 
ucts Corp.,  who  delivercd  the  welcom- 
ing  address;  and  Eimer  E.  Mills,  of  the 
corporation  of  the  same  name,  who 
was  general  rhairman  of  the  commit- 
tees  which  worked  up  the  conference. 
• 

National  Plastics  Exhibit 

A comprehcnsive  exhibit  which  is  to 
disclose  all  the  secret  wartime  dcvclop- 
ments  in  every  branch  of  the  plastics 
industry  has  been  schcduled  for  New 
York  or  Chicago  as  soon  as  the  war 
is  over. 

Announceinent  of  the  exhibit  was 
made  by  George  Scrihner,  president  of 
the  Society  of  the  Plastics  Industry, 
sponsors  of  the  show. 

The  exhibit  will  not  only  inrtude  war 
developments  bul  will  also  assemble 
completc  data  on  machines  and  Prod- 
ucts throughout  the  industry. 

The  projeet  is  to  be  designed  lo  ap- 
peal both  to  the  industry  and  to  the 
public  and  will  be  on  a nation-wide 
basis.  It  is  being  planned  by  the  Post- 
War  Ptanning  Committcc  of  the  organi- 
ration. 


Dr.  Willard  H.  Dow,  president  of  the 
Dow  Chemical  Company,  was  awarded 
the  gold  medal  of  the  American  Insti- 
tute of  Chemists  at  its  22nd  annual  meet- 
ing  held  at  the  Hotel  Biltmore,  New 
York. 

Col.  Bradley  Dewey,  Rubber  Direc- 
tor, WPB,  who  spoke  on  “Dow  and 
the  War  Effort,”  pointed  out  that 
Dow  process  plants  are  making  over 
two-thirds  of  all  the  styrene  resins  used 
in  the  produetion  of  synthetic  rubber. 
In  his  acceptancc  speech.  Dr.  Dow  dis- 
cussed  the  meaning  of  freedom  in 
American  life. 


Dr.  W.  H.  Dow  Frcmk  Carman 


Emphasizing  the  role  of  the  engineer 

in  determining  the  future  of  the  plas- 
tics industry,  Frank  H.  Carman,  general 
manager  of  Plastics  Materials  Manufac- 
turers’  Association  at  a reccnt  mceting 
of  the  Pittsburgh  Society  of  Plastics 
Enginecrs  urged  that  the  public  be  sup- 
plied  with  good  publicity,  exaet  informa- 
tion and  produets  of  strength  and  good 
workmanship. 

The  engineer  must  take  advantage  of 
all  the  new  materials  and  tcchniqucs 
discovered  during  the  produetion  of  war 
produets,  and  must  dcvelop  the  new 
wartime  engineering  uses  of  plastics,  he 
said. 

Good  publicity  means  accuratc  infor- 
mation about  the  quality  uses  and  pottn- 
tialities  of  produets,  he  explaincd.  Carc 
should  be  taken  not  to  claim  more  for 
plastics  than  they  can  do.  Publicity  that 
does  not  grant  the  limitations  of  a prod- 
uet  will  quickly  make  the  public  look 
down  on  plastics  and  react  unfavorably 
to  the  industry  as  a wholc,  he  warned. 

He  felt  that  -in  the  post-war  period 
the  industry  can  convert  quickly  to  in- 
creased  commercial  produetion  and  can 
gain  a greater  pererntage  of  cpnsumcr 
usc  if  the  engineer  is  alive  to  the  possi- 
bilitirs  of  designing  new  and  already 
tried  plastics  household  gadgets  and 
other  produets  for  which  the  medium  is 
particularly  adaptable. 

• 

Members  of  the  Cleveland  Chapter  of 

the  Society  of  Plastics  Engineers  werc 
introdueed  to  polythene,  its  uses  and  its 
possibilities  by  Dr.  J.  W.  Shaklcton  of 
du  Pont  at  a reccnt  mceting. 

A thermoplastic,  polythene  is  a non- 
ngid,  rubbery  solid  with  a spccific  grav- 
ity  of  0.90  to  0.94,  he  explaincd.  It  is 


very  highly  acid  resistant  and  has  prae-  fl 
tieally  no  water  absorption. 

That  it  can  be  molded  into  spccific 
shapes  and  extruded  in  tubes,  rods  and  :£ 
sheets  with . regular  equipment  is  espe- 1 
cially  interesting  to  the  plastics  molder.  1 
Also  it  can  be  sprayed  and  hot  dipped  I 
on  metal,  wood,  cloth,  and  such  mate-  1 
rials.  At  present  it  is  obtainable  only  !| 
by  allocation  through  WPB. 

Polythene,  he  pointed  out,  has  many  I 
post-war  uses  ineluding  wire  covcring,  I 
gaskets,  collapsible  tubes  and  contain- 
ers.  Compounding  it  with  rubber,  lic 
said,  has  brought  amazing  results. 

He  maintained  that  if  nylon  and  poly-  j 
thene  could  be  united  into  one  material,  I 
the  result  would  be  “the  perfeet  plastic", 

• 

Raymond  R.  Dickey,  manager  of  the 
Plastics  Division  of  the  Monroe  Auto 
Equipment  Company,  Monroe,  Mich.,  I 
addressed  a Cleveland  section  of  SPE  j 
at  Akron,  Ohio,  on  “Metal  Platcd  ‘ 
Plastics.” 

Metal  plating  plastics  is  not  a cure- 1 
all.  he  said,  but  it  does  open  new  ficlds 
and  applications  for  both  the  plastics 
and  metal  plating  industries.  Though,  I 
today  all  this  type  produetion  is  directed 
to  our  war  needs,  especially  in  radio  for 
the  Signal  Corps  wherc  conductivity  of 
large  areas  with  low  net  weight  is  de-  I 
sired,  claborate  post-war  plans  are  under  I 
way  for  mass  produetion  commercial  I 
application. 

The  second  period  of  the  mceting  was  j 
conductcd  by  William  J.  Miskella.  chief  3 
engineer  of  Infra-Red  Engineers  and 
Designers,  Cleveland,  Ohio.  His  sub*  i 
jeet  was  “Preheating  and  Dehydrating  I 
Plastics  Materials  by  Infra-Red."  Many  I 
advantages  were  unfoldcd  by  the  appU-  I 
cation  of  heat  to  both  thermoplastic  and  j 
thermosetting  materials,  he  said.  It 
quickens  the  cure  or  cycle,  improves  the  j 
finish  of  a piece,  hclps  to  prevent  blister»  U 
and  flow  marks  and  in  some  cases  stop»  i i 
the  plastics  material  front  sticking  in  ' 
the  mold. 

The  Plastics  Association  of  Chicago  , 
held  its  first  niecting  of  the  year  at  the 
Hamilton  Hotel,  20  S.  Dcarborn  St.,  re»  I 
ccntly.  II.  S.  Ruckbcrg,  chief  engineer 
for  Élmcr  Mills  Corporation  spoke  on 
“The  Extrusion  and  Injcction  of  Plas^I 
ties." 

• 

Dr.  George  O.  Curme,  Jr.,  vice  presi*  I 
dent  and  director  of  rcscarch  of  Carbide 
and  Carbon  Chemicals  Corporation,  Ncu 
York,  accepted  the  1944  Willard  (libbtl 
Medal  of  the  Chicago  Scction  of  the 
American  Chemical  Society  rcccntly. 

The  Willard  Gibbs  Medal,  one  of  the 
highest  distinetions  in  American  science, 
was  presented  to  hint  at  a mceting  in 
Chicago  by  Dr.  Charles  I-  Parsons. 


The  allocations  system  of  the  WaC 

Produetion  Board  was  discusscd  by  it»  I 
representative,  Walter  Wagncr,  chief  of 
the  Molding  and  I.aminating  Unit, 
Plastics  Branch,  at  the  regular  monthtøjl 
mceting  of  the  Plastics  Club  of  iht 
United  States  held  at  the  Hotel  Penn* 
sylvania,  New  York  City. 
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By  LEWIS  WINNER 

Market  Research  Engineer 

Applications  . . . Methods  . . . Materials 

A striking  display  of  advanced  engineering  talents  in  de- 
velopment, design  and  production,  appeared  in  several  plastics 
projects  shown  to  your  correspondent  during  the  past  few 
weeks. 

One  was  quite  a simple  item,  a flashlight.  It  was  designed 
by  Doliner  and  Lippincott  of  New  York.  It  utilizes  low  pres- 
sure  molding  similar  to  that  employed  on  our  light-weight 
bombers  with  laminated  plywood  that  is  bonded  together  with 
a thermosetting  plastic  resin.  This  mode  of  molding  is  quite 
interesting  in  that  it  obviates  the  need  for  heavy  tools  and  dies. 
It  is  also  said  that  the  molded  material  has  great  resistance 
and  does  not  dent  too  readily  with  abuse.  The  flashlight  shown 
bad  only  twenty-three  parts  whereas  the  ordinary  flashlight 
has  anywhere  from  thirty-eight  to  fifty  parts. 

The  next  item  observed  was  the  field  X-ray  unit  of  the 
Picker  X-Ray  Corporation  of  New  York.  This  device,  which 
plays  an  important  role  in  the  medical  units  on  the  front, 
uses  plastics  in  many  sections.  For  instance  the  high  voltage 
lead-in  Socket  uses  a low-loss  phenolic  in  one  portion  of  the 
Socket,  and  a fabric-base  high  impact  resistance  phenolic  in 
another  part  of  the  Socket.  This  Socket  carries  current  and 
also  serves  as  a rigid  mounting  for  the  tube  insert.  It  with- 
stands  a pressure  test  of  fifteen  pounds  psi.  The  cathode  end 
of  the  X-ray  tube  insert  has  a fabric  base  supporting  bracket 
that  is  shock  resistant.  A transparent  phenolic  is  used  in 
the  X-ray  part,  that  is,  that  part  of  the  tube  through  which  the 
rav  passes.  The  filler  ring,  which  is  substituted  for  a bracket 
when  the  tube  is  mounted  with  a central  support  casting;  ^uses 
a phenolic  east  resin.  Other  plastic  sections  on  this  X-ray  are 
the  scale  housing,  temperature  indicating  button,  port  and 
cone  supporting  block,  knob,  etc.  The  scale  housing  uses  poly- 
styrene;  the  indicating  but'on,  urea  molding  material. 

Aircraft  mock-ups  are  now  featuring  transparent  plastics, 
which  have  replaced  metal  rastings.  At  the  Glenn  L.  Martin 
plant  mock-ups  have  plastic  fuel  selector  valves,  turret  control 
valves,  variable  volume  pumps,  and  fuel  line  sections. 

Although  thése  plastics  are  now  being  used  in  an  experi- 
mental  way,  it  is  entirely  possible  that  they  will  be  incor- 
porated  as  standard  equipment  in  aircraft  of  the  future.  The 
display  of  these  complicated  parts  will  eliminate  many  inspec- 
tion  steps  and  also  permit  more  thorough  and  accurate  checks, 
according  to  Glenn  L.  Martin. 

In  one  instance,  in  the  deck  turret  hydraulic  control,  a plastic 
housing  has  taken  the  place  of  an  aluminum  alloy  casting  that 
had  a tensile  strength  of  thirty-five  to  forty  thousand  pounds 
psi.  Although  the  transparent  plastic  used  had  a much  lower 
tensile  strength,  increase  in  the  wall  thickness  not  only  pro- 
vided  a withstanding  of  this  tremendous  pressure,  but  de- 
creased  the  total  weight.  The  plastics  used  in  the  selector 
valve  housing  has  a tensile  strength  of  six-  to  nine-thousand 
pounds  psi. 

Patents 

To  Herbert  Weil,  Jr.,  of  New  York  has  gone  patent  2,345,- 
719  covering  a foldable  plastic  pieture  frame.  It  has  been  as- 
signed  to  the  Cellomat  Corporation,  New  York.  The  patented 
frame  consists  of  a pair  of  hingedly  related  pieture  frame 
sections,  with  each  section  made  of  a one-piece  plastic  pieture 
encasisg  frame  member.  The  hinged  piece  of  each  section  is 
interlockable  with  a hinged  pintle  of  the  mating  section,  pro- 
ducing  a double  hingc  connection  for  the  two  sections. 

DuPont  has  been  assigned  Raphael  P.  Coffman’s  patent 
2,345,917  on  injeetion  molding  of  plastics.  In  this  process  an 
injeetion  molding  machine  is  used.  This  machine  contains  a 
heating  cylinder  from  which  heated  plastic  to  be  injeeted  into 
a mold  is  forccd.  Mr.  Coffman  lives  at  Arlington,  N.  J. 

Patent  2,347,69 7,  covering  molded  material,  has  been  awarded 

(Continued  on  page  95) 
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DME  STANDARD 
INJECTION  MOLD  BASES 
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4 basic  sizes— 16  different  applications  of  each  size 
—a  total  of  64  from  which  to  meet  your  every  require- 
ment.  DME  Standard  Mold  Bases  save  you  precious 
man  hours  and  enable  you  to  get  into  production 
faster  . . . ready  for  cores,  cavities  and  ejeetor  pins. 
They  reduce  errors  in  designing  and  mold  making  and 
greatly  reduce  the  time  needed  for  making  a new 
mold  ready.  Parts  are  standard,  interchangeable  and 
can  be  used  repeatedly  for  further  setups,  thus  con- 
serving  critical  material. 

Have  DME  do  the  job  of  your  man  now  in  the  service 
and  help  you  solve  your  manpower  problem. 


DME  MOLD  PARTS— For  Injeetion  and  Compression 
Molds— shipped  immediately  from  stock.  Machined 
to  extremely  close  dimensions,  they  enable  you  to 
build  up  your  own  molds.  Labor-saving  . . . time- 
saving  . . . error-eliminating! 


Send  us  your  name  . . . and  a co py  of 
DME  NEWS  will  be  mailed  you  monthly. 
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Fireprooi  Upholstery 
Made  from  Synthetic  Resin 

Mandatoxy  on  New  Navy  Ships,  This  Safety 
Fabric  Of  f ers  Many  Post  - War  Applications 


1^1  EW  plastic  fireproof  upholstery  developed  by  the 
1^1  United  States  Rubber  Company  for  the  Navy  to  pro- 
vide  an  added  safety  measure  on  combat  ships  should  prove 
a great  boon  in  the  post-war  world.  Insurance  statistics 
show  that  eiga  rette  burns  in  furniture  represent  a loss  of 
millions  yearly.  This  plastic  lining  and  seat  covering  will 
be  available  for  the  first  time  in  peace  years,  and  should 
abolish  the  ever  present  fear  of  fire  to  the  owners  of  night 
clubs,  theatres,  eivilian  airplanes,  passenger  ships,  buses, 
and,  of  course,  hotels  where  even  small  smoldering  burns 
amount  to  a great  loss  each  year. 

The  upholstery  covering  now  used  on  furniture  of  all 
ncw_  Navy  combat  ships  is  non-smoldering,  gasoline  and 
oil-resistant  and  extremely  durable  under  wide  tempera- 
ture  ranges. 

Before  the  fireproof  upholstery  was  submitted  to  the 
Bureau  of  Ships,  the  company  subjeeted  the  material  to 
many  rigid  tests.  In  the  fire  test  the  material  was  sus- 
pended  for  12  seconds  in  the  flatne  of  a Bunsen  gas  burner. 
After  rcmoval,  it  bumed  less  than  two  seconds. 

To  prove  its  resistance  to  high  temperature,  it  was  ex- 
posed.for  three  hours  at  180*  F.  without  becoming  soft 
and  tacky.  To  prove  its  resistance  to  low  temperature,  it 
was  subjeeted  to  a temperature  of  -40°  F without  cracking 
when  sharply  creased.  After  exposure  to  oil  for  an  hour, 
it  showed  no  permeation  of  the  fluid  or  any  other  ill  eflfect. 
After  exposure  to  gasoline  for  a minute,  it  showed  no 
permeation  of  the  fluid  or  other  ill  eflfect. 

In  a flexibility  test,  it  was  subjeeted  to  2,000  double 
flexcs  in  a Navy  flexing  machine — the  minimum  Navy  re- 
quirement — and  flexed  in  alternate  directions  at  a speed 
of  86  flexes  a minute  without  showing  any  signs  of  crack- 
ing or  separation  of  the  coating  from  the  base  fabric.  It 
will  easily  flex  200,000  times.  In  addition,  it  had  to  pass 
other  exacting  tests  to  prove  its  durability.  toughness  of 
coating,  high  abrasive  resistance.  good  aging  qualities.  re- 
sistance to  salt  water  and  perspiration  oils. 

In  1937  the  laboratory  in  United  States  Rubber  Com- 
pany» Mishawaka.  Indiana,  plant  started  intensive  work 
on  synthetic  resin  compounds  for  coating  fahrics.  The 
first  commercial  produetion  was  made  in  1940  and  produc- 
tion  has  continued  at  a greatly  increased  pace  since  that 
time.  Extensive  work  has  been  carried  on  to  perfeet  non- 
fading  pigments,  permanent  heat  and  flame  resistant  plas- 
ticir.ers  and  stabilizers,  particularly  evaluating  new  raw 
materials  developed  since  the  outbreak  of  the  war. 

While  the  original  samples  showed  promisc  for  syn- 
thetic resins  as  a coating  compound  for  artificial  leather 
type  upholstery,  the  resuits  then  did  not  compare  with  the 
possibilities  for  many  post-war  uses  due  to  a considerable 
extent  to  the  laboratory  development  work  carried  on  dur- 
ing the  past  several  years  and  to  the  experience  and  aetual 
volume  produetion  during  this  period. 

The  synthetic  resins  u«ed  are  the  polymerized  vinyl 
chloride  type»  which  were  suhjeet  to  almost  the  same  type 
of  compottnding  improvements  as  crude  rubber.  Everyone 


Held  in  bunsen  flame  12  seconds,  test  piece 
burns  ior  less  than  2 seconds  after  removal 

remembers  the  evolution  of  the  art  of  compottnding  crude  |l 
rubber:  the  tires,  tnechanical  goods  and  coated  fabrics  pro-  j I 
duccd  thirty  years  ago  in  comparison  with  the  quality  of  I 
rubber  produets  of  prc-Pcarl  Harbor  days,  even  though  I 
made  of  the  same  basic  raw  materials — the  superiority  hav-  H 
ing  been  achieved  solelv  through  and  because  of  the  I 
knowledge  gained  in  compounding  and  the  techniques  for  '■ 
applying  the  compounds  to  the  many  base  fabrics  required  I 
for  the  varied  uses.  The  improvement  of  vinyl  resin  com-  II 
pounds  that  has  been  made  during  the  past  several  years  I 
is  comparable  in  many  respects  to  the  improvements  that  [jl 
had  been  made  in  rubber,  although  they  were  much  more  I 
rapid  because  of  the  pressure  of  war  conditions. 

The  basic  ingredients  of  the  synthetic  resins  now  heing  fl 
used  in  coating  compounds  are  lime,  coke  and  salt.  This  jl 
resin  is  then  combined  with  permanent  plasticizers  and  ,1 
compounded  in  suefi  a way  as  to  make  possible  exccllent  E 
anchorage  of  the  coating  compound  to  the  base  fabric.  In  }l 
the  case  of  the  flameproof  upholstery  that  is  now  being  I 
produced  in  substantial  quantitirs  for  the  Air  Forces,  the  'I 
( Continued  on  page  99) 
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Rivets  In  Plastics  Form 

( Continued  from  page  43) 

i.'».». » *■■ ’ 

Primarily  developed  for  the  attachment  of  fabric  to  air- 
foil  surfaces  in  aircraft  work,  subsequent  investigation  in- 
dicated  many  other  uses  for  plastics  rivets.  Upholstery 
work,  either  in  airplane  cabins  or  in  any  application  where 
upholstery  is  applied,  could  benefit  greatly  by  use  of  this 
new  rivet.  Ease  of  installation  and  light  weight  along  with 
the  decorative  value  of  multi-colored  plastic  is  important 
in  this  conjunction.  Any  other  attachment  process  wherein 
ease  of  assembly  and  decorative  values  are  important  would 
be  equally  benefited. 

Development  of  the  plastics  rivet  is  an  interesting  story 
of  persistent  thought  and  careful  selection  of  suitable  ma- 
terial. Due  to  the  revolutionary  processes  involved  and 
the  varied  characteristics  of  the  many  available  plastic 
materials,  there  was  no  definite  starting  point.  A good  deal 
i of  speculation  preceded  the  initial  experiments. 

Three  fundamental  characteristics  of  the  plastic  to  be 
used  were  necessary.  The  plastics  rivet  would  have  to  ex- 
hibit  satisfactory  impact  and  tensile  strength,  must  soften 
at  temperatures  low  enough  to  permit  handling  without 
■ special  equipment,  and  should  have  a coefficient  of  expansion 
low  enough  to  prevent  loosening  of  the  rivet  in  the  hoie 
upon  cooling.  In  addition,  the  plastic  must  be  resistant  to 
oil,  gasoline,  solvents,  and  other  Chemicals  common  in  air- 
craft operation,  and  must,  of  course,  possess  a softening 
point  of  a sufficient  high  range  that  temperatures  ordinarily 
met  under  service  conditions  will  not  impair  their  usefulness 
or  practicability. 

Rivets  used  during  the  initial  stage  of  development  were 
laboriously  machined  and  center-bored  by  hand.  Many 
were  ruined  until  the  correct  softening  temperature  and 
f correct  air  pressure  for  clinching  had  been  established. 
Such  factors  had  to  be  determined  before  actual  develop- 
ment work  was  begun. 

With  airfoil  fabric  attachment  the  possible  objective,  to- 
gether  with  need  for  a more  satisfactory  method  of  attach- 
ing  fabric  or  plastics  interior  linings  in  transport  aircraft, 
initial  experiments  were  made  with  test  structures  simulat- 
ing  conditions  likely  to  be  encountered  to  ascertain  if  such 
a method  of  fastening  could  be  proven  rugged  enough  for 
this  purpose.  Each  test  structure  was  constructed  in  the 
i form  of  an  air-tight  box  so  that  internal  air  pressure  could 
be  used  to  blow  the  fabric  away  from  the  ribs.  This  would 
determine  whether  the  rivet  or  fabric  was  stronger,  and  by 
careful  installation  of  the  plastics  rivets,  would  give  some 
indication  as  to  the  aerodynamical  efficiency  of  airfoil  sur- 
faces attached  in  this  manner. 

Several  types  of  plastics  were  used  in  making  the  first 
rivets.  Preliminary  investigation  eliminated  some  types  and 
indicated  favorable  characteristics  of  others.  Among  the 
plastics  investigated  were  Acrylic,  high  temperature  Acrylic 
(Lucite  HM-119),  Ethocel  LT,  Ethocel  ER,  Cellulose 
Acetate  Butyrate  204A-H2,  204A-H3,  204A-H4,  205A-H2, 
20SA-H3,  and  205A-H4.  Acrylic  rivets  developed  very 
satisfactory  tensile  strength,  were  easy  to  install,  and  gave 
uniform  results.  Furthermore,  the  acrylic  plastics  are 
noted  for  their  “plastic  memory”  and  this  characteristic  is 
very  desirable  in  plastics  rivet  design.  “Plastic  memory”  is 
the  ability  of  formed  plastic  to  regain  its  original  shape 
upon  subsequent  heating.  This  factor  is  a material  aid  dur- 
ing disassembly  or  removal  of  defective  rivets.  Application 
of  heat  will  cause  the  expanded  end  of  the  rivet  to  shrink 
to  original  size,  and  the  rivet  may  be  removed  from  the 
inounting  hoie  without  breaking  and  put  back  as  desired. 

The  principal  disadvantage  of  some  plastics  tested  was 
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Wilh  the  House  of  Plastics,  ii's 
100%  produclion  of  esseniial  ma- 
terials today,  but  despite  this, 
we're  finding  time  to  plan  for  that 
bright  world  of  tomorrow  when 
postwar  plastics  fabricaiion  will 
altain  new  heights  of  achievement. 
From  elaborale  archilectural 
effects  to  simple  displayers  and 
fixtures,  the  House  of  Plastics  has 
plans  for  fabrications  to  fill  every 
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about  future  needs  is  inviied. 
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— the  5th  War  Loan  Drive  is  still  on. 

July  29th  is  the  last  pay  day  in  the  Drive. 

The  U.  S.  Treasury  has  set  the  overall  goal  at  $16,000,000,000  1 
— $6,000,000,000  from  individuals  alone.  This  is  the  biggest  j 
sum  ever  asked  of  the  American  people — and  it  must  be  raisedl 

Keep  fighting.  The  5th  War  Loan  is  a crucial  home  front  battle 
of  tremendous  importance  to  the  total  war  effort. 

Tighten  up  your  5th  War  Loan  Drive  organization.  Step  up  ; 
your  solicitation  tempo.  Drive!  Drive!!  Drive!!!  Hit  your  Plant 
Quota's  100%  mark  with  a bang  that'11  proclaim  to  all  the  world 
that  the  U.  S.  Home  Front  is  solidly  in  back  of  the  Fighting  Front.  | 
Need  help?  Need  ideas?  Call  on  the  Chairman  of  your  War 
Finance  Committee.  He's  standing  by. 
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a tendency  to  “cold  flow”  while  under  tensile  strain.  In- 
stead  of  breaking,  the  expanded  end  of  the  ri  vet  would 
compress  and  allow  it  to  slip  out  of  the  mounting  hoie. 
This  tendency  was  very  marked  with  certain  plastics  formu- 
! lations.  The  cellulose  acetate-butyrate  rivets  would  break 
! under  tensile  strain,  but  not  before  considerable  cold  flow 
had  occurred. 

The  above  results  are  no  criterion  tliat  metliyl  methacry- 
late  plastics  should  be  chosen  exclusively  for  plastics  rivet 
fabrication.  During  development,  emphasis  was  placed  on 
rivet  design  and  installation  rather  than  on  evolving  a plas- 
tics formula  of  optimum  efficiency.  A slight  modification 
of  many  current  plastics  forniulas  would  probably  make 
them  ideally  suited  for  plastics  rivet  fabrication. 

The  most  surprising  characteristic  of  plastics  rivets  was 
the  strength  exhibited  after  installation.  In  the  mock-up 
test  installations  previously  mentioned,  tough  airplane  fabric 
| was  riveted  to  a trussed  aluminum  rib  using  center-bored 
•4"  acrylic  rivets.  When  air  pressure  was  applied  to  the 
interior  of  the  mock-up,  failure  was  in  the  fabric.  Calcu- 
lations  showed  that  a load  of  49.3  lbs.  had  accumulated  on 
each  rivet  before  the  fabric  failed.  Subsequent  tests  with 
the  rivet  installed  in  a tensile  jig  gave  an  average  breaking 
strain  of  220  lbs. 

A recently  developed  process  for  electroplating  plastic 
lends  even  more  promise  to  plastics  rivet  development  and 
use.  Rivets  were  submitted  for  plating,  and  test  installa- 
tions were  conducted.  The  electroplated  plastic  develops 
greater  tensile  strength,  flexural  strength,  and  dimensional 
stability  than  the  unplated  variety.  The  plated  rivets  can 
1 be  driven  just  as  successfully  as  the  unplated  type.  Crazing 
of  the  plated  deposit  occurs  on  the  expanded  end,  but  all 
visible  portions  of  the  rivet  are  entirely  unaffected  by  the 
driving  process. 

Though  developed  as  a war-time  expedient,  adaptation 
of  the  plastics  rivets  to  civilian  goods  production  offers 
multiple  opportunities.  Large  plastics  companies  have  al- 
ready  evinced  sharp  interest  in  the  rivets,  and  are  develop- 
ing  plastics  formulas  and  machines  for  extruding  the  rivets 
in  mass  production  quantities. 

The  ease  with  which  plastics  rivets  are  installed,  along 
with  their  strength  and  decorative  possibilities,  will  make 
them  especially  desirable  for  upholstery  work.  Upholstery 
tacks  continually  loosen,  or  bend  and  break.  Once  installed, 
plastics  rivets  are  exceedingly  durable,  and  due  to  the 
“clinch”  produced  by  the  expanded  end  are  drawn  up  tight. 

Light  transmission  by  transparent  type  rivets  of  the 
acrylic  type  offers  extreme  possibilities  for  decorative  pur- 
poses.  Back  bars,  wall  panels,  booths,  etc.,  in  night  clubs 
or  cocktail  lounges,  equipped  with  installations  held  in  place 
by  transparent  plastics  rivets  could  be  rear  lighted  by  con- 
cealed  illumination. 

The  industrial  applications  of  plastics  rivets  are  also 
limitless.  Riveting  plastic  to  fabric,  rubber  to  plastic,  or 
plastic  to  metal  are  a few  illustrate  possibilities.  Low  cost, 
ease  of  installation,  and  the  fact  that  the  rivets  may  be  in- 
stalled when  only  the  head  is  available  during  clinching 
are  factors  that  will  contribute  substantially  to  their  use. 

The  most  pessimistic  observer  must  recognize  that  plastics 
will  play  an  important  role  in  post-war  industry.  Seemingly 
fantastic  developments  of  today  will  be  commonplace  to- 
rnorrow.  Certain  fantasy  has  entered  into  the  development 
of  plastics  rivets,  such  as  plastics  rivets  reinforced  by  steel 
wire  much  as  concrete  is  reinforced  by  steel  rod.  Rivets 
in  this  category,  though  much  lighter  in  weight,  develop 
strength  characteristics  to  offer  possibilities  as  fasteners 
for  lightly  loaded  structures.  Countersunk  flush-type  rein- 
forced plastics  rivets  for  fabricating  Duramold  plywood 
aircraft  are  definitely  in  the  picture  where  cementing  is 
not  desirable.  end 
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HERE’S  HOW  TO 
STEP  UP  PRODUCTION! 

Save  Time  — Save  Labor  t-  Lower  Costs 


CURTIS  AIR  HOISTS 

Curtis  One-Man  Air 
Power  Hoists  provide 
faster,  easier,  more  accu- 
rate  lifting;  they  release 
skilled  laborfor  other  jobs; 
reduce  man  power  fatigue 
and  save  time  and  money. 

Curtis  Air  Hoists  have 
less  dead  weight,  permit- 
ting  lighter  supports  and 
easier  moving.  Operated  by  any  workman  — • 
immune  to  overloads.  Up  to  10  tons  capacity, 
pendant,  bracketed,  and  ropecompounded  types. 

CURTIS  MODEL  “C”  AIR  COMPRESSORS 

Thousands  of  industrial  users  are  lowcring  their  costs  by 
replacing  old  equipment  with  cfficicnt,  dependable,  pre- 
cision  built  Curtis  Air  Compressors. 

Curtis  Mod  el  "C"  Air  Compressors  offer  you: 

• Maximum  capacity 
per  dollar  of  first 
cost 

• Highestvolumetric 
and  mechanical 
efficiency 

• Maximum  air  de- 
livery  per  unit  of 
power  input 

• Lowest  mainte- 
nance  expense  and 
oil  consumption 

• Capacities  up  to 
360  cfm. 

CURTIS  ROLLER  BEARING  l-BEAM  TROLLEYS 

Curtis  Easy  Running  Trolleys  oper- 
ate on  an  overhead  single  I-beam 
track,  enabling  one  man  to  readily 
handle  loads  all  day  long  that 
forty  men  could  hardly  carry  one 
hundred  yards  or  which  would 
rcquire  fifteen  trained  men  to  han- 
dle over  good  (loors  with  trucks. 
Cast  steel  or  malleablc  split  frames 
— load  cqualizing  and  sprcadablc 
to  fit  sevcral  sizes  of  I-bcams  — large  inclined  wheels, 
bushed  with  flexible  roller  bearings  — capacities  1 to  3 tons. 


SEND  FOR  FREE  BOOKLET — Our  free  booklet, 
‘‘How  Air  Is  BeingUsed  in  Your  Industry, "will 
give  you  many  valuable  suggestions  on  the  ad- 
vantages  of  the  use  of  Curtis  air  power  equip- 
ment in  your  plant.  Send  the  coupon  for  it  today. 


CURTIS 


ST.  LOUIS  • NEW  YORK  • CHICAGO  • SAN  FRANCISCO  • PORTLAND 


uiruiNERY  Division  of  Curtis  Manulacturiue  Company 
CURTIS  Louis.  Missouri 


booklet,  ' How 
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Premium  Goods 

( Continued  from  page  14) 


toward  the  increased  use  of  plastics  as  component  parts 
of  other  products. 

In  discussing  the  post-war  use  of  plastics  as  premiutns 
it  was  emphasized  that  attractiveness  of  design,  pattern 
and  coloring,  as  reflecting  modem  trends,  was  vitally 
important,  for  eye-appeal  plays  a dominant  part  in  de- 
termining  whether  a premium  item  will  be  successful 
or  not,  as  the  great  majority  of  those  taking  advantage 
of  premium  offers  are  women  and  desire  of  possession 
must  be  aroused  on  sight. 

What  can  the  plastics  industry  look  forward  to  in  sales 
volume  in  this  premium  field? 

If  the  figure  of  $25,000,000  in  sales  before  the  war  is 
approximately  correct — and  some  of  the  officials  of  one 
of  the  leaders  in  the  industry  feel  the  figure  is  conservative 
— then  with  all  that  plastics  have  done,  are  doing,  and 
will  do,  by  the  time  the  war  is  over,  a mark  of  $50,- 
000,000  a year  should  be  the  reasonable  target  at  which 
the  industry  should  shoot. 

There  is  a responsibility  and  a duty  attached  to  the 
outreach  for  such  a market,  that  if  disregarded  will  react 
disastrously  against  both  the  plastics  industry  and  the 
premium  users  and  their  products.  There  must  be  satis- 
fying  quality  and  suitability  of  the  plastics  material  for 
the  use  intended,  coupled  with  conscientious  workmanship 
and  a faithful  adherence  to  specifications  that  can  only 
come  when  the  business  is  booked  on  a quality  basis,  the 
same  as  any  other  work,  rather  than  on  a cutthroat  com- 
petitive  basis. 

Disregard  of  these  can  only  result  in  disaster  to  all 
concemed;  the  premium  is  unsatisfactory,  the  premium 
user  and  his  product  are  condemned,  and  the  plastics  in- 
dustry has  received  a black  eye.  To  a great  extent,  the 
future  of  the  industry  is  in  the  hands  of  its  molders.  It  is 
because  there  have  been  wrecks  of  premium  plastics  due 
primarily  to  booking  business  on  a basis  that  ignored  a 
legitimate  profit  and  then  trying  to  get  by,  that  this  warn- 
ing  is  given. 

Of  course  there ’s  going  to  be  competition.  The  glass, 
aluminum,  pottery,  and  metals  industries  are  not  going  to 
sit  idly  by  and  see  the  molders  swarm  over  into  their  patch 
and  start  picking  without  putting  up  a fight.  But  that’s 
no  excuse  for  booking  business  that  cannot  yield  a profit. 
VVhat’s  more,  it  isn’t,  and  won’t  be,  necessary  unless  the 
molder  is  trying  to  commit  business  suicide. 

Premium  sales  may  be  divided  into  two  classes:  (1) 
The  sale  of  standard  items  such  as  tumblers,  scoops,  mcas- 
uring  spoons,  containers  for  salt,  pepper  and  spices,  cups 
and  saucers,  toys,  jcwelry  and  novelty  items  for  which 
stock  molds  are  on  hand.  (2)  The  large  quantity  produc- 
tion  of  special  order  items,  usually  created  exdusively  for 
the  particular  customer,  at  least  for  the  duration  of  his 
campaign. 

Advertising  agencies  have  been  so  generally  won  over 
to  the  use  of  premiums  that  many  of  the  large  premium 
orders  have  come  through  them,  and  their  assistance  in 
the  working  out  of  design,  pattern  and  all  the  other  de- 
tail* lrading  up  to  the  order  has  proven  most  valuable. 

"Self-liquidating”  offers  will  probably  be  much  in  de- 
mand.  where  the  item  is  offered  for  so  much  money  and 
a box  top  or  other  evidence  of  product  purchase.  If  such 
an  offer  does  not  top  a quarter  of  a million  pieces  it  is 
considered  a flop.  Many  look  for  from  half  to  over  a 
million  returns. 

As  a rule  these  premiums  are  not  concurrently  on  sale 


at  retail.  VVhere  a molder  has  created  some  special  item, 
the  premium  field  should  be  exhausted  first  before  turning 
to  retail  sales.  A premium  use  of  an  item  aids  later  retail 
sales  because  it  has  been  widely  advertised  and  has  public 
acceptance.  Many  a good  item  has  been  turned  down  as  a 
premium  because  it  has  been  sold  at  retail  at  a price  that 
prevented  a “self-liquidating”  offer,  so  it  is  a good  rule 
to  try  for  the  big  game  first.  end 


Life-Like  ArtUicial  Eyes 

(Continued  from  page  59) 


scleral  (or  white)  portion  with  the  iris,  and  fixing  the 
iris  button  in  place. 

Most  of  the  stock  glass  eyes  in  this  country  were 
made  in  .Germany,  and  also,  most  of  the  glass  used  in 
making  new  eyes  came  from  the  same  source.  The  war 
has  cut  off  supplies  of  both  eyes  and  materials  and  con- 
sequéntly,  at  present,  the  supply  is  low.  However,  the 
present  scarcity  of  glass  eyes  is  the  least  of  their  dis- 
advantages. 

The  most  obvious  fault  of  the  glass  eye  is  its  fragility. 
This  is  an  especially  dangerous  fault  if  the  eye  is  to  be 
worn  by  a child.  In  addition  to  the  exceedingly  active 
life  of  the  average  child,  he  is  liable  to  regard  his  artificial 
eye  as  a very  attractive  plaything.  Not  only  is  it  sensi- 
tive to  shocks  but  it  often  cracks  or  explodes  when  sub- 
jected  to  rapid  temperature  changes;  in  fact,  it  sometimes 
cracks  merely  on  standing  due  to  the  strains  set  up  in 
the  glass  during  its  manufacture. 

A fault  not  so  well  known  is  its  lack  of  durability.  Its 
surface  is  etched,  and  therefore  roughened,  by  contact 
with  the  fluids  of  the  eye  Socket.  This  usually  makes  the 
eye  too  irritating  for  use  after  a period  of  six  months  to 
two  years,  depending  on  the  sensitivity  of  the  wearer  and 
the  chemical  nature  of  his  eye  socket  fluid.  Other  causes' 
of  irritation  are  chipping  or  flaking  of  the  glass.  The 
latter  is  an  extreme  case  of  etching  which  results  in  I 
a powder-like  surface. 

The  etching  of  the  glass  surface  results  in  its  staining  I 
and  darkeuing.  During  the  first  month  or  two  of  use,  this  I 
is  actually  au  advantage  as  it  reduces  the  unnatural  glare  I 
of  the  glass  surface.  However,  further  use  invariably  I 
results  in  too  much  darkening  and  streaking. 

Once  a glass  eye  has  been  made,  nothing  can  be  done  to  ' 
alter  its  shape.  This  necessitates  more  new  fittings  by 
the  wearer  as  his  socket  changes,  especially  during  the  few 
years  following  the  removal  of  his  natural  eye.  It  also 
requires  the  dealer  to  stock  a much  larger  variety. 

Finally,  the  most  serious  disadvantage  of  the  glass  eye 
is  its  appcarancc.  First,  there  is  the  staining  and  flaking 
already  mcntioncd  and  the  unnatural  glare  and  brightness  j 
of  the  glass.  The  iris  pattern,  with  its  fine  lines  radiating 
from  the  pupil,  does  not  come  close  to  rivaling  the  human 
eye  in  its  complexity ; there  is  always  detectible  a slight 1 
twist  or  spiral  arrangements  of  the  radiating  lines.  The 
pupil,  made  by  placing  a small  piece  of  black  glass  on 
top  of  the  iris  colors,  seents  to  float  above  them. 

The  Mono-Plastic  eye  overcomes  all  of  these  disad- I 
vantage.s.  All  the  materials  for  its  manufacture  are  made 
in  this  country,  thus  relieving  us  of  dependence  on  1 
Germany  for  present  or  future  supplies. 

It  is  true  that  the  Mono-Plastic  eye  may  be  broken 
with  a hammer,  but  all  attempts  to  break  it  by  dropping  ! 
it  on  a hard  floor  surface  from  heights  as  great  as  fifteen  ' 
feet  have  failed.  Owing  to  its  plastic  construction,  it  is  | 
imperrious  to  the  effects  of  heat,  cold,  and  moisture, } 
and  has  no  tendency  to  crack  or  explode. 
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The  methacrylate  surface  is  non-irritating  to  human 
tissues  as  has  been  demonstrated  by  its  use  in  implants  at 
the  Mayo  Clinic.  Methacrylate  surfaces,  after  two  years 
of  use  (in  the  plastic-glass  combination)  have  completely 
failed  to  show  any  tendency  to  flake,  etch  or  stain.  The 
last  three  faults,  should  they  crop  up  when  the  eye  is 
subjected  to  longer  use,  could  be  easilv  remedied  by  the 
simple  and  inexpensive  operation  of  repolishing. 

The  methacrylate  shape  is  perfectly  adaptable.  It  may 
be  built  up  or  ground  down  at  will.  Thus,  it  may  be 
made  to  follow  the  changes  which  invariably  occur  in 
the  empty  human  eye  Socket. 

The  plastic  eye  does  not  reflect  as  much  light  from  its 
outer  surface  as  does  glass.  Out  of  the  socket,  it  does 
not  look  “glassy”  and,  in  the  socket,  it  is  more  soft  and 
natural.  The  iris  pattern  of  the  Mono-Plastic  eye  lacks 
the  “twist”  associated  with  the  glass  iris  and  has  the 
appearance  of  a color  photographic  duplication  of  the 
human  eye  in  all  its  complexity.  The  pupil  has  been  given 
the  appearance  of  a hoie  in  the  center  of  the  iris  and  does 
not  appear  to  be  a superimposed  black  dot. 

The  plastic  eye  suffers  from  two  disadvantages.  It  is 
scratched  a little  more  easily  than  glass.  The  scratches, 
which  could  result  only  from  careless  handling,  can  be 
easily  and  cheaply  removed  by  repolishing.  It  is  sensi- 
tive to  organic  solvents  such  as  chloroform  and  acetone, 
and  to  alcohol  except  on  immersion  for  a short  period  of 
time.  It  is  relatively  insensitive  to  volatile  petroleum 
solvents. 

The  Mono-Plastic  Eye  Company  in  Evanston,  Illinois, 
consists  of  a very  modernly  equipped  laboratory,  com- 
plete  facilities  for  the  preparation  and  fitting  of  made  to 

I order  eyes,  and  an  elaborate  set-up  for  human  eye 
piiotography. 

The  importance  of  an  all  plastic  eye  for  the  armed 
forces  is  obvious.  A member  of  the  armed  forces,  even 
though  he  may  not  be  on  actual  combat  duty,  has  too 
heavy  a responsibility  to  be  subjected  to  the  danger  of 
breakage  of  a glass  eye.  In  addition,  inany  new  eye 
casualties  are  to  be  expected  and  they  will  perhaps  cause 
an  unbearable  drain  on  the  now  depleted  stock  of  glass  eyes. 
With  the  realization  of  these  facts,  Mr.  Jardon  and  Dr. 

I Bennett  very  recently  went  to  Washington,  D.  C.  and 
submitted  their  all  plastic  eye  for  inspection  by  the  Office 
of  the  Surgeon  General,  the  Navy  Department,  and  the 
Veteran’s  Administration.  All  three  were  pleased  with 
the  eye  and  requested  that  more  samples  be  submitted 
for  testing.  At  present  the  Mono-Plastic  Eye  Company 
is  making  every  effort  to  place  itself  in  a position  to  supply 
the  armed  forces,  should  it  be  called  upon.  — end 


MEXICO'S  RAW  MATERIALS 

Mexico  City  (UTPS) — Mexico’s  natural  wealth  of  raw 
materials  for  production  of  plastics  will  assure  her  a front-line 
rank  in  the  economy  of  the  post-war  period,  Francisco  Javier 
Gaxiola,  Jr.,  the  Mexican  Minister  of  Natural  Economy,  told 
700  delegates  from  American  republics  who  attended  the  re- 
cent  Congress  of  Chemists  in  Mexico  City. 

Mexico’s  place  in  the  coming  world  of  plastics,  the  minister 
brought  out,  will  be  largely  determined  by  two  factors : (1) 
The  high  cost  of  industrial  equipment,  which  will  be  a serious 
handicap  to  local,  large-scale  production;  and  (2)  Mexico’s 
possession  of  an  abundance  of  the  raw  materials  for  the  manu- 
facture  of  plastics.  But  taking  both  these  elements  into  con- 
sideration,  he  concluded  that  “without  the  disadvantage  of 
having  to  organize  ourselves  industrially,  we  will  be  in  a posi- 
tion— provided  that  we  apply  scientific  methods  to  the  utiliza- 
tion  of  our  raw  materials- — to  take  our  place  in  what  can  well 
be  termed  a new  order  of  commerce.” 

One  of  the  three  United  States  representatives  at  the  con- 
ference, Dr.  Horace  C.  Porter,  likewise  predicted  that  plastics 
i will  help  to  solve  many  of  Mexico’s  problems.  end 
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PLANTS 

TO  SERVE  YOU 


Our  factories  in  New  Jersey,  Vermont 
and  Canada  are  coordinated  to  serve 
large  accounts,  work  as  units  on  local 
business. 


The  production  savings  in  time  and 
money,  the  cutting  of  transportation 
difficulties — are  passed  on  to  our  cus- 
tomers. 


That,  perhaps,  is  why  we  serve  so  wide  a 
diversity  of  requirements  in  so  many 
industries.  Mack  Molding  Company, 
Wayne,  New  Jersey;  Arlington,  Ver- 
mont; Waterloo,  P.Q.,  Canada. 

MOLDED 

EXCELLENCE 
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MOIIELS 

in 

PLASTICS 

Pre-test  your  idea,  demonstrate  your  new 
product  to  prospects  and  get  orders  in  od- 
vance  of  production  with  plastic  models. 

Precisely  built  in  all  plastics  particulorly 
in  transparent  materials  which  show  the 
inside  workings  of  your  product. 

Try  us  on  your  next  problem.  Our  ser- 
vice is  practical  and 


d dependable.  jÅ 
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Stricker-  Brunhuber  Co. 

Qy&dui/rucaJ; fyive/ofiekb 

19  W.  24th  Street  York  10,  N.  Y. 


WAtkins  9-0191-2 


HOBALITE 

for 

HOBBED  MOLD  DIES 

* GOOD  SINKING  IH  1935 

TODAY 

PERFICT  CAVITIES  ARE  HOBBED 

12'  x 6'x  2'  Deep— 10'  Dlo.  x 3'  Deep 


The  plastic  molding  industry  grows  in  leapt  and 
boundi.  We  had  lo  Improve  Hobalite  at  that  pace.  March, 
1939,  closed  a long  period  of  retearch  and  checking  under 
octuai  hobbing  condlliont,  proving  we  had  improved  hobability, 
reduced  porosity,  ond  improved  readion  to  heat  treatment. 

The  hobbed  cavities  in  Hobalite  have  that  perfect  finish 
which  givei  high  lustre  to  the  molded  port.  Properly  cate- 
hardened  and  heat  treated  it  withstands  a pretiure  of  82 
Tont  Per  Square  Inch. 
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Wood  with  New  Properties 

( Continued  from  pagc  34) 


any  adverse  effect  on  the  gluing  and  finishing  characteris-  j 
ties  of  the  wood.  Flame  resistance  is  improved  and  the) j 
wood  is  also  more  resistant  to  fungi,  rot  and  pest  in  festa-  j 
tion. 

The  process  appears  applicable  to  the  sapwoods  anr  I 
heartwoods  of  a large  variety  of  species.  Sapwoods  im-  ] 
pregnate  easier  than  heartwoods.  The  heartwood  of  mosl  I 
hardwoods  is  more  readily  inipregnated  than  the  heart  I 
wood  of  some  softwoods. 

The  resin  formed  in  the  wood  has  no  odor,  is  not  toxic  ] 
is  not  affected  by  organic  solvents  or  water,  and  does  nol  I 
affect  the  color  of  the  wood.  The  resistance  to  the  action  j 
of  most  chemical  agents  is  markedly  improved. 

It  is  also  possible  to  impregnate  sawdust,  shavings  or  \ 
similar  wood  wastes  and  form  them  under  heat  and  pres-  j 
sure  into  molded  objeets.  The  process  is  also  applicable  { 
to  other  cellulosic  and  fibrous  produets  such  as  paper.  I 
cotton,  farm  wastes,  leather,  and  the  like.  Bamboo  and 
similar  cane  and  fiber  produets  can  be  treated. 


Partial  Impregnation  Possible 

Emphasis  has  been  given  to  the  complete  impregnation] 
of  wood  to  obtain  the  maximum  freedom  from  dimensional 
changes.  There  are,  however,  conditions  where  complete  ! 
impregnation  is  not  necessary,  desirable  or  economically 
feasible  and  where  a shallow  or  perhaps  even  a sur  face 
treatment  may  contribute  the  necessary  improvements.  The 
complete  impregnation  of  wood.  while  increasing  the 
compressive,  tensile  and  bending  strength,  tends  to  I 
lower  the  inipact  strength  for  resistance  to  shock.  Thal 
is,  it  becomes  more  brittle,  just  as  hardened  steel  is  usually 
more  brittle  than  soft  steel. 

As  it  is  often  desirable  to  case-harden  steel,  leaving  a 
softer  tougher  core  to  withstand  impact,  so  there  are  ■ 
some  instances  where  wood  members  may  be  given  a 
treatment  to  harden  and  strengthen  the  outer  zone,  leav-  ] 
ing  the  untreated  inner  fibers  in  a more  resilient  flexible  I 
state  to  withstand  impact  stresses. 

Timbers,  and  wood  members  required  for  the  constru®  I 
tion  of  trestles,  towers,  homes,  various  buildings,  boats,  i 
airplanes  and  the  like  may  be  improved  by  a hardene^  I 
high  strength  shell.  This  would  allow  the  wood  to  take  j 
much  higher  loads  or  allow  the  use  of  lighter  construction.  1 
The  treatment  of  the  outer  zone  would  also  contribute  im*  I 
proved  dimensional  stability,  flame  resistance  and  resist*  I 
ance  to  decay  and  insect  infestation.  Similar  treatment  I 
could  be  applied  to  the  production  of  hard-surfaced  floor*  I 
ing  and  improving  the  dent  and  mar  resistance  of  furniture  I 
and  paneling. 


Cosfs 

The  cost  of  the  Chemicals,  operation  charges.  and  in  vest* 
ment  in  equipment  are  moderate.  In  many  instances  the 
cost  of  treatment  may  be  more  than  balanced  by  the  re- 
sulting  advantages  and  econonties.  Some  of  these  are:  ] 

1.  Wheil  veneer,  which  is  valucd  on  its  surface  area, 
is  treated.  it  remains  close  to  its  green  dimension, 
representing  a gain  of  5 to  10%  in  area  over  un- 
treated veneer. 

2.  Due  to  greater  strength  and  stiflfhess,  lighter  con*| 
struetion  or  less  wood  is  required  for  certain  itenis. 

3.  Low  cost.  readily  available  woods  can  be  treated 
and  made  competitivc  to  higher  priccd  scarceÉ 
woods  that  may  have  the  added  cost  of  transporta4, 
tion  from  far  places. 
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4.  Wood  may  be  used  for  purposes  for  which  it  is  now 
not  suitable,  in  direct  competition  with  the  far  more 
expensive  plastics  and  metals. 

5.  Finishes  and  colors  can  be  produced  directly  on 
wood  by  pressing,  eliminating  such  expensive  and 
time-consuming  operations  as  filling,  sanding,  stain- 
ing,  rubbing,  varnishing,  and  polishing. 

6.  Furniture,  drawers,  doors,  and  the  like  can  be  made 
to  fit  and  operate  freely  under  varying  atmospheric 
conditions,  resulting  in  econormes  in  production  as 
well  as  in  servicing. 

7.  Since  the  finish  produced  is  “built-in”,  surfaces  that 
are  scratched  or  dented  can  be  readily  restored  by 
smoothing  and  rubbing,  requiring  no  tnatching, 
filling,  varnishing  or  refinishing. 

8.  Certain  manufactured  items  can  be  compressed  to 
final  size,  thus  eliminating  machining  costs  and  at 
the  same  time  applying  a surface  finish.  This  may 
be  applicable  to  flooring,  table  and  desk  tops  and 
other  furniture,  machine  parts,  rules,  levels  and  the 
like. 

9.  Increased  durability  or  resistance  to  water,  Chemi- 
cals and  solvents  means  longer  life  and  less  replace- 
ment  for  such  items  as  laundry  and  chemical  plant 
equipment,  wood  tanks,  window,  screen  and  door 
sash,  and  machine  parts. 

10.  In  production  of  plywood  or  laminated  veneer  con- 
struction,  the  treated  wood  is  self-bonding,  elimi- 
nating the  need  for  other  adhesives. 

The  direct  costs  depend  on  a number  of  factors  such  as 
the  scale  of  operation.  The  cost  of  Chemicals  varies  with 
the  amount  used,  which  in  turn  depends  on  the  type  of 
lumber  treated  and  whether  it  is  fully  or  partially  impreg- 
nated.  Conunercial  woods  grown  in  the  United  States 
vary  in  weight  from  about  24  to  47  pounds  per  cubic  foot. 
Fxclusive  of  timbers,  structural  parts,  and  other  items 
which  would  only  be  surface  or  case-impregnated,  the 
application  of  chemical  varies  from  10  to  30%  of  the  dry 
weight  of  the  wood.  Thus,  one  may  require  from  2.5  to 
14  pounds  per  cubic  foot  of  wood.  For  average  require- 
ments,  applications  of  15  to  20%  would  suffice.  This  rep- 
resents  a dosage  of  about  5 to  6 pounds  of  methylolurea 
for  the  average  wood  weighing  about  30  pounds  per  cubic 
foot. 

The  present  cost  of  the  Chemicals  is  8 to  9 cents  per 
pound  at  the  mill  in  small  quantities.  Thus,  the  cost  of 
Chemicals  for  the  complete  impregnation  is  of  the  order 
of  3 Yi  to  A/  cents  per  board  foot  of  lumber.  For  the 
average  veneer,  the  cost  is  about  0.15  cents  per  square 
foot.  In  the  “case-hardening”  treatment,  the  cost  would 
be  from  0.3  to  2 cents  per  board  foot. 

Investigations  on  production,  procedures,  properties  and 
applications  of  methylolurea  treated  wood  are  in  progress. 
The  process  is  just  emerging  from  small  scale  tests  to- 
wards  industrial  evalution  and  adaptation.  The  general 
! procedure  and  limiting  conditions  have  been  established. 
The  exact  conditions  for  more  effective  treatment  of  spe- 
cific  items  will  necessarily  have  to  be  determined  through 
plant  tests  and  experience.  end 


NYLON  HAMMOCKS 

Jungle  fighters  are  to  sleep  in  nylon  hammocks  the  U.  S. 
Anny  Quartermaster  Corps  has  announced.  Nylon  has  been 
ailopted  because  of  its  greater  durability,  lighter  weight  and 
freedom  from  mildewing  as  compared  to  the  cotton  ham- 
niocks  now  in  use. 

For  the  present  the  hammocks  will  be  used  only  where 
I the  mosquito  problem  is  most  acute  as  present  procurement 
limitations  cut  down  the  available  supply. 
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Leading  the 
field  for  more 
than  20  years! 


We  reprocess  FOR  you, 
or  buy  FROM  you—  reclaiming. 

cleaning,  grading  and  de-metalizing 
thermoplastics  that  are  off-standard  in- 
cluding  factory  residues  or  scrap. 


ACETATE 

BUTYRATE 

STYRENE 

ETHYL  CELLULOSE 
ACRYLIC  or  VINYL  RESINS 


TURNING  WASTE  INTO  USABLE 
MATERIAL: 


We  are  a source  of  supply  for  manu- 
facturers  who  need  clean  and  graded  re- 
processed  thermoplastics.  These  are  suit- 
able for  many  applications  where  VIRGIN 
materials  are  not  essential  or  cannot  be 
obtained. 


Wrile  for  details 
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North  Seventh  and  Monroe  Street 
KENILWORTH/  N.  J. 

622  W.  Monroe  St:,  Chicago  2,  III. 
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Acetate  Sheeting 

( Continued  from  page  50) 


aerial  photographs  are  used  to  make  more  accurate 
inaps  of  little  known  regions,  such  as  sections  of  Canada 
or  Africa,  which  are  only  blank  spaces  on  many  charts 
still  in  use.  Photogrammetry  makes  it  possible  to  include 
such  guiding  land  characteristics  as  mountains  and  streams 
in  wild  places,  where  only  a few  men  have  ever  set  foot. 


Line*  oi  metal  templets  trace  course  of 
aerial  photographers  to  lix  landmarks 

The  photogrammetry  process  begins  in  a high-speed 
airplane,  equipped  with  cameras  that  have  wide-angle 
lenses,  arranged  to  make  photographs  by  an  automatic 
trimetric  projection  method.  The  shutters  click  simul- 
taneously.  They  make  three  photographs  at  once  of  the 
ground  below,  one  vertical  with  two  matching  obliques. 
Three  such  pictures  are  taken  every  three  miles.  One 
charting  plane,  following  a planned  course,  can  photograph 
about  12,000  square  miles  of  territory  every  three  hours. 

The  photo*graphs  are  sent  to  photogrammetry  plants, 
in  St.  Louis  and  elsewherc.  They  are  studied  and  matched 
carefully  so  that  a series  of  thcm  fits  into  one  continuous 
picture  of  a section  of  terrain.  This  is  studied  under 
tnagnifying  glasses,  and  the  outstanding  landscape  fea- 
tures  are  marked  in  red  and  blue  ink. 

Stability  of  Huge  Areas 

This  is  where  plastics  enter  the  picture.  A sheet 
of  cellulose  acetate,  sometimes  as  large  as  50  feet  square. 
is  laid  down.  (Such  a wide  area  of  acetate  is  attained 
by  using  40-inch-wide  strips,  held  together  with  trans- 
parent Scotch  tape.) 

Lines  of  metal  templets  are  then  laid  over  the  acetate, 
with  each  line  indicating  the  course  of  the  photojgraphing 
plane’s  flight.  The  intersecting  templet  arms  locate  the 
prominent  landmarks  which  had  been  marked  previously 
on  the  photographs.  These  detail  points  are  traced  on 
the  acetate  in  their  true  position,  conforming  to  scale. 

Throughout  the  templet  process,  the  chart  makers 
crawl  over  the  acetate  to  make  their  markings,  an  ordeal 
that  sometimes  requires  a week  or  more.  It  would 
stretch  or  tear  a material  less  hardy. 

The  acetate  is  then  cut  into  sections.  Sections  of  it 
are  matched  with  the  actual  photographs,  from  which  the 
markings  were  traced.  Then  landmarks  are  traced  upon 
the  acetate  by  means  of  a “sketchmaster."  This  unique 
device  projects  the  image  of  the  original  photograph  upon 
the  acetate  base,  allowing  the  sketcher  to  fotlow  the  lines 


of  rivers,  liills  and  the  like  from  the  photograph  in  trui 
scale. 

These  drawings  are  done  in  pencil.  After  that,  thJ 
acetate  is  rejoined  with  tape  and  the  drawings  are  inkec 
in. 

After  editing  and  correcting,  the  acetate  is  again  cut  up| 
and  sent  to  the  photographic  department,  where  th< 
sketches  are  reduced  to  scale  by  the  photographic  processi 

The  reductions  go  to  a depastment  equipped  with  verticaj 
reflecting  projectors.  These  machines  project  over  old 
charts  the  new  ground  features  that  the  camera  ha 
cauglit,  and  photogrammetry,  by  aid  of  plastics,  has  cap 
tured.  The  new  features  are  drawn  in  over  the  old  map 
mak  ing  a more  complete  and  more  accurate  one. 

The  important  thing  in  the  photogrammetry  process 
so  far  as  plastics  are  concerned,  is  that  the  acetate  i 
subjected  to  countless  contacts  with  sweaty  hands  an<j 
scraping  of  feet,  let  alone  several  cuttings,  rejoiningj 
and  manhandlings  that  normally  occur  during  the  tediouj 
process  of  making  a map  or  chart. 

Major  R.  O.  Davis,  in  charge  of  the  Photogrammetp 
Section  of  the  Aeronautical  Chart  Plant  in  St.  Louis 
says  that  he  can  visualize  no  other  material  that  coul< 
be  used  in  the  process  and  stand  such  punishment. 

“Acetate  has  become  so  important  in  making  aeria 
charts  that  I cannot  comprehend  what  the  process  wouk 
be  like  without  this  plastic  material,”  he  said. 

“VVe  use  it  because  acetate  is  a very  strong  medium 
It  is  easy  to  handle.  We  roll  it,  cut  it,  rejoin  it,  amj 
the  acetate  doesn’t  suffer.  Dirt  does  not  grind  into  itj 
Dirt  can  be  washed  off  easily. 

“Acetate  expands  and  contracts  very  little.  And  wha 
expansion  and  contraction  it  does,  occurs  in  equal  propor- 
tions,  horizontally  and  vertically.  If  we  make  an  erroi 
over  a large  section  of  acetate,  the  error  can  be  moppet 
off,  and  no  one  can  tell  the  difference.  There  is  nc  i 
roughing  up,  as  would  be  the  case  with  an  erasure  od 
paper.” 

"O verprinting"  Uses 

The  photographic  department  of  the  St.  Louis  plant  t 
where  the  work  on  acetate  of  the  photogrammetry  de 
partment  is  reduced  to  scale,  uses  film  with  an  acetate 
base.  In  one  week  this  department  has  used  soraaj 
6,500  feet  of  film — more  tlian  a mile.  Its  particulai 
acetate  base  has  been  found  to  give  the  film  stability;  tc 
prevent  it  from  reacting  to  hot  and  cold. 

After  the  new  information,  gathered  through  photo  j 
grammetry,  has  been  traced  over  an  old  map,  the  im- : 
proved  map  is  sent  to  the  drafting  room,  where  plastic; ' 
again  are  used  to  good  advantage  in  "overprinting.” 

Robert  W.  Carter,  cartographic  cngincer  in  chargdj 
of  the  drafting  department.  estimates  that  the  use  ofb 
plastics  causes  a saving  of  at  least  30  per  cent  in  time,  and 
that  monetary  costs  are  cut  to  an  even  greater  percentagtt] 

“Stick-Up"  Process  Soves  Labor 

Plastics  enter  into  both  its  general  map  making  and  air>  i 
chart  overprinting  operations  through  a system  know*  j 
as  the  “stick-up”  process  in  the  drafting  room.  A light' 
transparent  type  of  plastic  (Il-Luminate  or  Dura- Seal)!1 
is  used  to  increase  the  clliciency  of  the  drafting  procesul 
These  plastics  have  an  adhesive  backing,  and  the  name» 
and  symbols  used  in  chart  making  are  printed  on  thcm.  1 

When  making  a map,  the  draftsmen  have  only  to  looM' 
over  the  printed  nanies  on  plastic  when  they  wish  td 
designate  a name  on  their  map.  They  cut  the  name  oufl 
with  a razor  blade,  and  stick  it  carefully  at  its  propell' 
place.  The  name  “stick-ups”  eliminate  any  need  fot] 
tedious  hand  lettering.  If  an  error  is  made,  there  is  nd 
need  for  an  erasure.  The  draftsman  merely  scrapofl 
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ff  the  “stick-up,”  and  substitutes  a new  one  in  its  place. 

The  plastic  “stick-ups”  contain  information  that  goes 
nto  aviation  ,over-prints,  such  as  names  and  symbols  of 
11  airports  in  the  area  being  charted  as  well  as  various 
æacons  and  aviation  lights. 

The  isogonic  line,  which  is  an  imaginary  line  con- 
lecting  points  that  have  equal  magnetic  variation  from 
rue  north  or  from  the  compass  point,  are  printed  in  the 
orm  of  a straight,  broken  line.  The  draftsmen  merely 
iave  to  paste  these  along  the  true  course,  rather  than  draw 
hem. 

Radio  ranges  are  drawn  in  the  shape  of  elaborate 

;eometric  figures.  But  the  draftsmen  do  not  have  to 
Iraw  these — merely  paste  them  in  at  proper  places. 

The  Air  Forces’  chart  plant  in  St.  Louis  is  the  only 
me  in  the  nation  that  makes  these  aeronautical  over- 
>rints.  The  St.  Louis  plant  not  only  makes  overprints 
or  the  maps  it  manufactures  itself,  but  its  principal 

ob  is  printing  this  flying  information  for  maps  made  by 
>ther  Government  and  commercial  agencies. 

The  entire  matter  resolves  itself  into  a great  dependence 
lpon  plastics,  which  help  organize  into  mass  production 
natters  so  intricate  as  maps  for  aeronautical  flying.  The 
1 Ihart  Plant  in  St.  Louis  has  helped  to  guide  thousands 
i >f  bombers  and  fighters  to  their  destination,  and  then 
>ack  home. 

And  the  reason  such  a plant  has  been  able  to  do  so — 
nade  up  as  it  is  of  relatively  unskilled  personnel — is 

!)lastics,  which  pick  up  at  some  point  where  human 

frailties  begin.  Plastics  have  helped  to  make  house- 

>vives  and  office  workers  into  cartographers,  who  have 
1 aelped  immeasurably  in  bringing  the  bombers  back  home. 
The  Army  Air  Forces’  Aeronautical  Chart  Plant,  in 
St.  Louis,  with  Col.  H.  Arnold  Karo  in  charge  and  Maj. 
W.  J.  Van  Nice  as  executive  officer,  is  one  of  those  war 
plants  which  established  a reputation  quickly.  end 


Heat-Resistinff  Thermoplastic 
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By  reason  of  poor  dimensional  stability  in  general  and 
low  heat  resistance  in  particular,  thermoplastics  have  been 
barred  from  use  in  broad  fields  of  application. 

High  Flexural  Strength 

Under  the  stimulus  of  war  needs,  two  materials  have 
been  developed  to  overcome  these  handicaps — Styramic  HT 
and  Cerex.  While  the  former  is  still  in  the  class  of  mili- 
tary  secrets,  it  is  known  to  be  a specialized  high  cost  ma- 
terial of  critical  importance  in  super  high  frequency  in- 
sulation. 

Confined  to  war  applications  now,  Cerex  can  be  used  for 
civilian  purposes  later  on,  according  to  Mr.  Belknap, 
“wherever  high  heat-resistant  qualities  are  in  demand.” 
This  includes  automobiles  and  aircraft,  buildings  and  busi- 
ness machines,  electrical,  optical,  and  photographic  devices, 
surgical  instruments  and  numerous  household  uses. 

Cerex  is  a series  of  copolymers,  of  which  the  one  known 
as  X214  is  receiving  most  attention  at  present.  Its  ad- 
vantages  are  not  offset  by  any  impairment  of  mechanical 
properties,  according  to  the  Monsanto  report,  which  con- 
tinues : "Tests,  run  on  pilot  plant  material,  indicate  that 
flexural  strength  runs  around  13,000  psi. 

“Electrical  properties  of  the  new  material  are  superior 
to  those  of  most  other  thermoplastics  although  they  are 
not  as  good  as  those  of  polystyrene  and  Styramic  HT  at 
very  high  frequencies. 

“The  dielectric  strength  of  the  material  is  more  than 
500  volts  per  mil.  Surface  and  volume  resistivity  are  also 
excellent  and  are  not  appreciably  affected  by  prolonged 
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What  plastics  are  best  for  strength?  What  ones  stand  heat  best?  What 
plastics  are  best  for  machining  and  threading?  Can  you  answer  these  ques- 
tions  and  dozens  more  like  them?  It's  our  business  to  KNOW  the  answers, 
and  our  privilege  to  serve  those  who  have  the  necessary  priorities  at  this  time. 
And  if  you're  planning  for  post-war  production,  this  twenty-five  year  old  organ- 
ization  can  put  you  on  the  right  path  when  it  comes  to  molded  plastics. 
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fully  equipped  for  machining 
and  fabricating  your  products  re- 
gardless  of  type  plastic  required. 
Assured  precision  to  .001  toler- 
ances. 
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immersion  of  the  material  in  water.  Maintenance  of  elee- 
trical  properties  under  high  liumidity  conditions  is  assisted 
by  the  low  water  absorpton.  Cerex  has  unusually  good  re- 
sistance  to  acids.  It  has  bcen  subjected  tb  boiling  sulfuric 
acid  without  effect,  and  in  a series  of  prolonged  tests,  with- 
stood  conditions  that  corroded  enameled  steel  and  attacked 
the  surface  of  aluminum. 

“The  material  now  being  produced  has  a transparent 
amber  color.  Color  possibilities  in  molding  compounds  are 
somewhat  limited,  although  a range  of  transparent,  trans- 
lucent  and  opaque  colors  can  be  obtained.  In  flanimability 
tests,  the  material  is  rated  as  slow  burning. 

Post-War  Applications 

“War  applications  of  the  new  material  have  received 
exclusive  attention  in  development  work.  These  include 
electrical  applications  where  moderately  low  electrical  loss 
properties  are  required  in  combination  with  heat  resistance 
liigher  than  supplied  by  present  thermoplastics.  Coil  forms, 
crystal  holders  and  condenser  cases  are  typical  of  the  ap- 
plication being  studied.  Aircraft  battery  cases  moldcd  of 
Cerex  X214  have  withstood  very  severe  tests.  In  one  such 
test  the  sulfuric  acid  electrolvte  was  actually  boiled  without 
deformation  or  chemical  attack  of  the  molded  case. 

“In  effect  the  availability  of  this  new  material  breaks 
down  the  dividing  line  between  the  fields  of  application  for 
injection  and  compression  molded  products.  The  injection 
molder  can  now  produce  parts  for  service  at  tcmperatures 
that  previously  have  required  the  use  of  thermosctting 
materials.  Surgical  instruments,  sanitary  ware,  restaurant 
serving  dishes  and  medicinal  packages  that  must  be  ster- 
ilized  by  steam  or  boiling  water  typify  the  potentia!  civilian 
applications.  Radio  and  electronic  parts  can  now  be  in- 
jection molded  and  vet  have  resistance  to  the  ambient  tem- 
pcratures  encountered  in  such  apparatus. 

Molding  Procedure 

“As  mentioned  previously,  the  high  heat  resistance  of 
moldcd  Cerex  X214  is  not  accompan  ed  by  the  necessitv 
of  higher  injection  molding  temperatures.  Heat  is  sup- 1 
plied  to  the  molds  by  steam  or  electrical  resistance  units. : 
The  same  nozzle  and  hgater  arrangements  in  use  for  sev- 
eral  other  resins  are  suitable,  and  in  general  sprue  runner  ' 
and  gate  requirc  little  change  for  adaptation  for  the  new1:  j 
resin.”  1 

Applications  in  Cosmetic  Field 

( Contiiuied  from  page  48) 

such  ingenious  and  attractive  items  as  the  hair  hand  of 
spiral  plastic,  shown  in  color  on  page  40. 

Hand  mirror  frames  and  hairbrushes  likewise  show  the 
influcnce  of  new  technique  in  plastics.  The  colorful  hair-j 
brush  appearing  in  the  color  photograph  on  pages  40-41,, 
with  handle  and  back  of  transparent  acrylic,  provides  an 
example  of  ntodern  treatment  of  plastics  for  this  purpose.1 

The  development  of  plastic  lipstick  containers  has  per-  j 
haps  becn  one  of  the  most  noteworthy  instances  of  the 
decorative  potcntialitics  of  plastics  in  the  cosmetics  field. 
An  aspect  of  grcat  importance  in  the  mcrchandising  of  I 
lipsticks  of  course  lies  in  the  case,  or  container.  It  must 
be  attractive.  Sturdiness,  durability,  ease  of  manipula- 
tion,  and  other  factors  that  are  part  of  a good  lipstick 
case  must  be  enhanccd  and  supplcmented  by  eye-appeal. 

A great  varicty  of  bcautiful  lipstick  cases  of  metal  were  I 
sold  bcfore  the  war,  but  with  the  incrcased  dcvelopmentl 
of  plastics  a new  and  stimulating  medium  for  this  item  j 
ame  to  the  fore. 

Now  that  lipstick  containers  of  plastic  have  to  a very  I 
great  extent  replaced  the  metal  containers,  their  decorativej  I 
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properties  in  this  connection  are  constantly  becoming  more 
evident.  Typical  of  what  can  be  accomplished  along  this 
line  is  the  striking  lipstick  shown  in  the  accompanying 
photograph.  Made  of  cellulose  acetate,  it  is  fashioned  to 
“resemble  a carved  ivory  treasure  piece.”  The  design 
emphasizes  the  value  of  the  plastics  container  as  an  aid 
in  merchandising  display.  In  black,  it  resembles  carved 
and  polished  ebony. 

The  rouge  case,  also  pictured,  provides  another  example 
of  the  “carved,”  or  cameo  technique.  Cellulose  acetates 
have  been  used  in  this  item,  utilizing  the  high  impact 
resistance  which  is  characteristic  of  these  materials,  as 
well  as  their  wide  range  of  color  selection.  The  same 
properties  have  dictated  the  extensive  use  of  cellulosic 
plastics  in  lipstick  containers  of  the  thin-walled  variety. 

When  the  growing  popularity  of  “cake  makeup”  made 
desirable  and  necessary  a durable  and  light-weight  con- 
tainer for  the  product,  so  that  women  could  carry  it  in 
their  handbags,  plastics  provided  the  logical  answer. 

Plastics  also  have  proved  to  be  the  ideal  medium  for 
novelty  items  such  as  a small  “carrvall  kit”  in  which 
the  differently  colored  plastics  sections  are  threaded  to 
fit  into  eacli  other.  Each  section  holds,  respectively, 
powder,  cold  cream,  and  rouge.  Urea  formaldehyde 
molding  compounds,  as  well  as  the  phenol  formaldehydes, 
are  used  in  these  kits. 

The  opportunity  for  Creative  ingenuity  through  the  use 
of  plagtics  in  the  packaging  of  cosmetics  and  toiletries 
presents  unusual  scope.  For  here,  design  mav  be  not  only 
durable  and  practical,  but  may  be  directed  toward  the 
traditional  love  of  beauty  which  is  inherent  in  women. 
Women  want  not  only  good  cosmetics  and  practical  con- 
tainers for  them,  as  well,  but  they  want  colorful  items 
which  blend  with  their  costumes  or  adorn  their  dressing 
tables.  end 
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tcj  Conslance  D.  Levey,  New  Orleans,  La.  The  patented  mate 
rial  is  composed  of  a highly  compacted  mixture  of  powdered 
bagasse  having  less  than  10%  of  moisture,  and  powdered  gil- 
sonite.  There  are  in  the  mixture  one  to  two  parts  of  gilsonite 
to  four  parts  by  weight  of  bagasse. 

A method  of  embossing  crystalline  polymeric  material 
scrved  as  the  basis  of  patent  2,345,629,  awarded  to  John  H. 
Reilly,  Midland,  Mich.,  and  assigned  to  the  Dow  Chemical 
Company.  An  embossing  die  at  a temperature  above  about  50°C 
is  impressed  upon  a supercooled  body  in  this  system.  The 
crystalline  polymer  consists  of  polymeric  vinylidene  chloride. 

A process  of  rendering  a methacrylic  resin  substantially 
free  of  elastic  properties  which  cause  deformation  when  shaped 
articles  of  this  material  are  heated,  was  the  basis  of  patent 
2,346,107,  awarded  to  William  S.  Johnson,  Philadelphia,  Pa., 
and  assigned  to  Rohm  & Haas  Company. 

A method  of  pulverizing  resinous  and  thermoplastic  mate- 
rials appears  in  the  patent  grant  to  Charles  W.  Cuno,  Wil- 
mington,  III.,  which  was  assigned  to  the  Lehon  Company, 
Chicago,  111.  The  patent,  2,347,464,  covers  the  process  of 
mixing  a thermoplastic  material  with  solid  carbon  dioxide  to 
substantially  lower  the  temperature  of  the  material.  The  solid 
carbon  dioxide  is  treated  by  adding  a liquefied  gas  with  a 
temperature  below  that  of  a solid  carbon  dioxide  to  further 
lower  the  temperature  of  the  material.  The  solid  carbon 
dioxide  has  the  property  of  absorbing  liquefied  gas. 

An  Alien  Property  Custodian  patent,  2,347,036,  covering  a 
process  for  the  production  of  filaments  from  molten  thermo- 
plastic materials,  was  also  made  available  this  month.  It  was 
originally  awarded  to  Eugen  Dumont  of  Troisdorf,  near 
Cologne,  Germany.  end 


YOU  get  better  all-round  per- 
formance with  a motor  de- 
signed  for  your  machine;  results 
which  cannot  be  obtained  by 
adapting  your  machine  to  a 
stock  motor.  Kimble  has  proven 
this  by  35  years  of  custoxn- 
building  motors  to  get  better 
results  for  scores  of  leading  ma- 
chinery  manuf acturers. 

Little  if  any  additional  cost. 
You  often  get  many  economies 
as  well.  Prompt  attention  to  your 
needs  and  prompt  deliveries. 
Kimble  custom-built  motors 


cost  little  if  any  more  than  stock 
motors.  Send  in  your  problem 
. . . for  a better  solution.  Let 

Kimble  experta  figure  with  you. 
All  needed  constructions,  in 
A.C.  or  D.C.,  from  V$  to  30  H.P. 
Submit  your  problems  today. 
No  obligation.  It  pays. 


Kimble  Standard  Motors...  A. C.  and  D.C. 

Available  in  all  commercial  sizes,  1 to  25  H.P. 
All  types,  squirrel  cage,  slip  ring  and  direct 
current  — constant  and  adjustable  speeds. 
Sturdy,  drip-proof  construction.  Electrically 
welded  bars  and  end  rings  for  high  efficiency 
and  trouble-free  performance.  Ball  bearings 
exclusively,  most  advanced  engineering. 
Write  for  information  and  prices. 
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Taper  or  straight  shank  engraving  cutters 
made  to  order  — up  to  % inch  diameter. 
Single  and  double  lip  end  mills,  used  for 
engraving  cutter  or  regular  end  mill,  also 
made  to  order.  Milling  cutters  and  saws 
made  up  to  14  inches  diameter.  Also  coun- 
tersinks,  counterbores,  etc. 

'Wga.  'WoA.h 

FRED  M.  VELEPEC  CO. 

71-11  64th  Street  Glendale,  L.  I. 
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Shellac  and  Substitutes 

( Continued  jr  om  poge  56) 


rotton  stone  (Tripoli)  with  either  ground  barytes  or  blanc 
fixe. 

In  making  up  the  mix,  the  chemists  state  that  flock  may 
be  used  in  amounts  to  about  3%  of  the  total  weight  of  the 
whole  composition.  The  blacks  may  vary  from  2%  to  15% 
of  the  whole,  depending  upon  which  is  used  and  the  color 
of  the  mineral  filler.  The  mineral  filler  ranges  from  45% 
to  75%  of  the  whole,  depending  upon  the  kind  used,  as 
the  mineral  fillers  vary  in  weight. 

It  is  also  possible  to  take  ground  record  scrap  or  flash 
and  add  it  to  this  material  in  any  proportion  required. 

In  manufacturing  records  with  this  material  either 
standard  mill  rolls  or  the  regular  Banbury  mixer  may  be 
used.  The  composition  is  ground  for  a short  time  with 
the  heat  at  about  300'F,  until  all  lumps  and  unmixed  mate- 
rial have  been  evened  out.  Then  the  hot  plastic  is  trans- 
ferred  to  a calendering  drawing  machine  where  it  is 


Photomlcrograph  abov*  ihowi  th*  groovM  of  a phonograph  r*cord 
mad*  *ntir*ly  from  lh*  *ub*titut*  Luckit*.  Th*  groovas  of  a 
record  mad*  In  whol*  from  pur*  *h*llae  ar*  shown  in  rl*w  b*low 


formed  into  a long  sheet  while  still  hot.  Rotating  knivesj 
cut  out  small  rectangles.  Then  the  material  is  allowed 
to  cool  and  the  small  rectangular  picces  are  broken  up  : 
into  “biscuits”. 

Steam  at  about  300’F  is  used  to  heat  the  record  molds.  j 
The  biscuits  are  pre-heated  and  balled.  The  mold  is  then;  ; 
put  into  a hydraulic  press  which  exerts  about  2000  psi  ofj 
record  area. 

Like  shellac,  Luckite  can  be  worked  and  milled  and  j 
molded  over  again.  Its  flash,  according  to  the  Luckite  i 
chemists,  can  also  be  used  with  the  flash  of  pure  shellac  I 
records. 

Co  atings 

Another  material  which  appeared  as  a shellac  substitute  I 
is  zein,  a thermoplastic  derived  from  the  protein  of  com.  ] 
It  seiis  at  about  25c  per  lb.  The  softening  point  of  zein  | 
is  375’F.  However,  the  softening  point  is  reduced  usually  i 
through  the  addition  of  a solvent  type  plasticizer  or  a solid  j 
solvent  such  as  rosin. 

Solutions  of  zein  and  ordinary  gum  or  wood  rosin  { 
in  alcohol  have  been  widely  used  in  replacing  industrial  I 
shellac  coatings.  Normally  such  Solutions  contain  approxi-  I 
mately  equal  parts  of  zein  and  rosin,  although  laboratory 
studies  have  indicated  maximum  film  hardness  in  a com- 1 
position  of  25%  zein  and  75%  rosin.  A 50-50  zein-rosin  I 
film  begins  to  soften  at  126’C  and  is  freely  flowing  for 
molding  at  142’C;  a film  containing  25%  zein  and  75%  j 
rosin  begins  to  soften  at  111*C,  and  is  freely  soft  at  130*C.  : 

Greatest  difficulty  in  the  application  of  zein-rostn  com-  j 
positions  as  substitutes  for  shellac  has  been  their  tendency  j 
to  gel  in  storage.  However,  a recent  analysis  indicates  it 
is  possible  to  retard  gelling  by  pressure  cooking  at  120‘C  J 
in  the  presence  of  formaldehyde.  According  to  the  zein  j 
chemists,  one  procedure  which  has  contributed  considerably 
to  the  commercial  value  of  zein-rosin  mixtures  involves 
a pre-treatment  of  the  zein  and  rosin  in  a molten  state.  If 
the  correct  plasticizers  are  added,  zein  films  can  be  applicd  i 
to  flexible  materials  such  as  paper. 

Commercial  Output 

Formaldehyde  can  be  used  to  cure  zein  films  and  com-lj 
positions,  such  curing  usually  increasing  the  film’s  hard»  I 
ness  and  water  resistance.  However,  the  chemically  inert  j 
nature  of  the  zein  molecule  will  cause  a much  slower 
curing  action  than  is  the  case  with  other  proteins.  As  a 
rule,  about  40%  formaldehyde  is  used  for  each  100  parts  | 
of  zein. 

Record  companies  have  made  satisfactory  rccordings  1 
with  these  materials  and  several  are  planning  to  produce  > 
records  with  these  substitutes  on  a commercial  seale  soon*  I 
However,  the  recent  lifting  of  some  restrictions  in  shellac  1 
allocation  order,  prompted  by  the  increascd  imports  of  ; 
shellac,  might  slow  down  the  projeeted  substitute  produc^l 
tion  schedulcs.  But.  it  is  not  cxpected  that  plans  to  make  i 
records  from  substitutes  will  be  curtailcd  completely,  par»  ij 
ticularly  sincc  chemists  say  that  these  substitutes  are  capa»  I 
ble  of  providing  records  of  improved  qualitics  and  as  ■ 
economically  as  the  shellac  type  records.  Thus,  in  offect,  I 
the  substitute  type  records  will  complement  the  shellaa  I 
type  records.  Like  shellac.  these  substitutes  have  othci’  1 
than  phonograph  record  uses. 

Shellac  has  been  an  ideal  material  for  insulation.  espe»B 
cially  when  combined  with  flaked  mica  and  asbestos.  It 
also  is  used  as  an  important  agent  in  cemcnts,  preservasl 
tives  and  photographic  supplies.  In  spirit  varnishes,  shellad I j 
has  also  been  found  to  be  invaluable.  Here.  many  rcplaceslj 
ments  such  as  Zinlac  have  been  developed,  and  the  trade  is  I 
now  reported  to  be  seiling  more  of  the  substitutes  than  it 
ever  did  of  shellac  vamish.  end| 
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Boat  Hulls  from  Wood  and  Resin 

( Continued  from  page  31) 


an  inipregnating  phenolic  resin.  The  veneer  cells  take  up 
approximately  30%  of  resin  solids. 

Impregnation  gives  the  surface  ply  greater  hardness, 
resistance  to  abrasion  and  improved  dimensional  stability. 
Both  the  bond  ing  and  inipregnating  resins  are  polymerized 
in  one  autoclave  cycle. 

When  the  veneers  have  been  wrapped  on  the  mandrel 
the  assembly  is  enclosed  in  a cellophane  envelope  which 
acts  as  a parting  agent  and  then  covered  with  a neoprene 
fabric  bag.  The  bagged  assembly,  weighing  about  3000  lbs, 
is  then  wheeled  into  the  autoclave  for  processing.  The 
curing  cycle  is  45  minutes  at  300°  F. 

The  finished  hull  is  the  product  of  1600  net  sq  ft  of 
veneers  and  6 gal  of  resin.  On  a comparative  weight  basis 
there  are  215  lbs  of  wood  and  30  lbs  of  plastic. 

Successful  plywood  molding  requires  exceptional  atten- 
tion  to  many  details.  Veneers  must  be  of  first  quality, 
resin  spread  cannot  be  thin,  wrapping  must  be  tight,  bags 
Ieak-proof  and  the  heating  of  the  autoclave  carefully 
regulated. 

The  Army’s  boat  is  doing  yeoman  service  in  arctic  and 
tropical  waters.  Fully  equipped,  it  weighs  1800  lbs,  and 
powered  with  a 57-horse  motor  it  even  does  tug  boat  duty. 
Mainly  it  is  used  for  moving  pontoon  or  float  sections  and 
parts  for  the  assembly  of  floating  bridges. 

Post-war  molded  plastic  bonded  hulls  should  have  a pow- 
erful  influence  on  boat  design.  United  States  Plywood  Cor- 
poration believes  hulls  up  to  24  ft  in  length  will  be  molded, 
probably  in  two  halves  now  that  the  so-called  cold-setting 
phenolics  are  proving  so  effective  for  assembly  gluing. 

Those  who  imagine  the  autoclave  plywood  molding  tech- 
nique  producing  bathtubs,  refrigerators  and  kindred  arti- 
cles  are  likely  to  be  disappointed.  While  the  process  makes 
the  forming  of  large  units  at  low  pressure  practical,  the 
production  rate  is  slow  and  costs  are  likely  to  be  too  high 
for  the  making  of  high-volume,  low-cost  articles. 


AMERICAN  MOLDING  P0WDER 
& CHEMICAL  CORP. 

Manufactuxexs  of: 


ampAcct) 


CELLULOSE  ACETATE 
MOLDING  P0WDERS 

Any  Color  - Any  Flow 


IsR# 


American  Molding  Powder 
& Chemical  Corp. 

109  S.  Fifth  Street 
Brooklyn  11,  N.  Y. 

Tel.s  EVergreen  7-3887 


512  SEVENTH  AVENUE,  NEW  YORK 


Combination  Constructions 

Perhaps  the  most  promising  future  for  molded  ply- 
wood is  in  the  field  of  pipe  and  tubing.  Currently  United 
States  Plywood  Corporation  is  producing  its  Weldwood 
tubing  at  the  rate  of  8 miles  per  week  in  diameters  from 
3"  to  8"  O.D.,  wall  thicknesses  ranging  from  ]/%'  to  1". 

Plywood  tubing  is  exceptionally  light  and  of  great 
strength.  Its  principal  war  use  is  in  radio  antenna  masts, 
some  of  which  are  90  ft  high.  Post-war  plywood  tubing 
should  find  a score  of  uses  in  industry,  for  piping  fluids 
or  dry  Chemicals  and  for  such  structural  applications  as 
call  for  the  combined  strength  and  resilience  of  wood. 

The  close  cooperation  of  plywood  manufacturers  with 
the  plastics  industry  is  likely  to  result  in  combination  con- 
structions employing  veneer  and  high-strength  impreg- 
nated  paper.  A substantial  number  of  molded  articles 
combining  veneer  and  paper  have  been  produced  com- 
mercially.  Other  possibilities  are  to  be  found  in  the  com- 
binations  of  veneers  and  impregnated  fabric  or  impreg- 
nated  glass  cloth. 

The  autoclave  process  is  ideally  suited  to  combination 
constructions,  and  many  interesting  developments  may  be 
expected. 

Although  plywood  molding  has  been  the  subject  of  much 
i fantastic  overstatement,  the  excellent  performance  of  the 
I Army  boat  may  be  regarded  as  proof  that  plastics  do  per- 
j manently  weld  veneers  together.  end 


ALL  PURPOSE  PLASTIC  HANGER 

Raised  center  prevents  slipping. 

Top  cut  outs  for  all  sleeveless  apparel. 
Under  hooks  for  loops  of  skirts. 


c^ltø-StuL  ^aruje/i^a. 

INC. 
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NUMBERING  and 
LETTERING  PRESS 


An  ideal  machine  for  hot  stamping  letters  and  figures  on 
plastic  nameplates,  and  other  small  parts,  with  the  use 
of  colored  roll  leaf.  Furnished  with  an  electric  heating 
element,  and  rheostat  for  regulating  heat.  All  figures 
and  entire  alphabet  are  on  one  dial. 

We  also  make  numbering  machines  . . . automatic  and 
non-automatic  ...  for  stamping,  either  hot  or  cold,  num- 
bers  and  letters  into  various  materials. 


NUMBERALL  STAMP  & TOOL  CO. 

HUGUENOT  PARK  STATEN  ISLAND  1 2,  N.  Y. 


Plastics  in  the  Modern  Home 

( Continued  from  pagc  22) 

nuin  and  magnes‘um,  as  preferred  metals.  while  corrosion  |i 
resistance  in  cooking  utensils  requires  stainless  steel  or 
aluminum.  Important  also  are  the  different  finishing  tech-  j] 
niques  possible.  allovving  steel  when  provded  with  a coat  [I 
of  vitreous  enamel.  to  compete  with  stainless  steel  and  li 
aluminum.  Again  that  is  a problem  in  maxinram  per  form-  II 
ance  at  minimum  cost. 

The  ultimate  consumer  is  aniazingly  realistic  in  balane-  H 
ing  the  expected  performance  against  the  prices  charged.  U 
The  reasoning  of  most  housewives  in  the  selection  of  a 1 
kitchen  utensil  made  from  stainless  steel,  chrorne  plated 
copper,  aluminum  or  enanieled  steel  would  benefit  many  an 
engineer.  Inter-group  competition,  such  as  plywood  against  | 
aluminum  in  the  airplane,  glass  against  stainless  steel  I 
or  aluminum  in  kitchen  ware.  and  enanieled  east  iron  I 
against  eeramics  in  wash  bowls,  places  plastics  in  competi-  I 
tion  with  any  and  all  of  these  materials. 

Plastics  provide  a great  many  desirable  characteristics:  fl 
light  weight,  permanent  deep  colors,  chemical  inertness,  I 
absence  of  maintenance,  pleasant  feel,  and  electrical  i 
and  heat-insulating  characteristics.  They  are  chip-  I 
proof  and  allow  beautiful  lines  and  complex  design. 

To  examine  the  influence  of  all  the  prior  considerations 
on  the  design  of  some  typical  units  of  home  equipment,  I 
let  us  begin  with  a most  important  unit  in  the  range  of  il 
appliances  for  the  modern  home,  the  refrigerator. 

The  funetion  of  this  unit  makes  a heat-insulating  charac-  I 
ter  highly  desirable  for  the  materials  used  in  its  construc<4'l 
tion.  A permanent,  sanitary  finish  is  also  highly  importantj  I 
Good  structural  strength  and  good  behavior  in  rugged  I 
handling  is  quite  necessary  and  low  cost  is  of  the  utmost  I 
importance  both  in  detail  parts  and  assembly-proccdure 
required,  the  industry  being  a highly  competitive  one. 

Structural  plastics  fill  this  combination  of  requirements  I 
better  than  the  other  structural  materials.  The  metals  are  I 
heat  conductors,  the  wood  derivatives  are  not  sufticicntljf  I 
permanent  and  the  mineral  materials  are  not  sufti-  j 
ciently  tough. 

If  we  can  design  our  plastic  units  to  mcet  the  cost  of  I1 
the  present  construction,  the  structural  plastics  refrigerator  II 
will  be  a familiar  sight  in  the  post-war  period.  Many  II 
of  the  present  designs  already  incorporate  structural  plas*  U 
ties  in  one  form  or  another.  Refer  especially  to  the  land  I 
nated  paper  base  inner  door  liners  and  the  latninated  paper 
base  breaker  strips.  Although  capablc  of  improvements, 
they  have  proved  to  be  highly  efficient. 

The  outer  door,  especially  wherc  complex  curvatures  and 
recessed  design  are  required,  is  a natural  for  pulp-tnold*  * 
ing.  The  inner  shell,  eventually  all  in  one  with  the  breaker  I 
strips,  is  an  excellent  application  for  low  pressure,  paper  | 
base  laminates,  although  especially  where  more  curved  ! 
designs  are  desired,  pulp  molding  again  seems  to  hold  con-;  i 
siderable  promise.  'Tite  outer  shell  is  well  adapted  to  paper 
or  cloth-base  construction  by  the  post  forming  proeess  or 
moldcd  plywood  which,  howcvcr,  would  limit  the  design  I 
to  straight  lines. 

Pulp  molding,  in  allowing  complex  and  difficult  curvas 
tures,  gives  a freedom  in  lines  which  is  intensely  desired  : 
by  progressive  produet  designers.  A design  has  now  been  | 
made  of  an  outer  and  inner  refrigerator  shell  in  one  mold- 
ing to  indicate  one  of  many  possibilities.  Wc  believe  that  II 
this  will  be  arrived  at  sooncr  or  later,  a better  produet  and  I 
an  appreciablc  saving  iniassembly  costs  being  evident. 

On  the  subjeet  of  furniture.  the  laminated  paper  base,  I 
decorativc  ta  ble  tops  are  highly  popular  because  of  their 
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attractive  color  and  appearance,  easy  inaintenance,  excel- 
lent  resistance  to  alcohol,  frult  acids,  alkalies,  etc.,  and 
tlieir  good  resistance  to  high  temperatures  especially  in  the 
so-called  cigarette  proof  materials.  Here  a thin  foil  of  a 
highly  conductive  sheet  metal  is  embedded  in  the  plastics 
providing  sufficient  dissipation  of  heat  to  prevent  local 
over-heating  from  a burning  cigarette  or  a hot  kitchen 
utensil.  These  materials  are  naturals  for  dinette  table  tops, 
desk  tops,  dresser  tops  and  drainboards  where  a separate 
sink  bowl  is  used.  Urea  or  melamine  top  veneer  provides 
the  properties  mentioned  in  combination  with  the  phenolic 
resin  impregnated  structural  body. 

Chairs  of  all  descriptions  form  a very  fertile  field  for  the 
application  of  structural  plastics.  For  sorne  time  past,  pilot 
seats  for  airplanes  have  been  made  from  cloth  base  lami- 
nates.  In  this  application,  structural  reliability  under  the 
severe  strains  imposed  on  the  pilot  seat  in  flight  is  more 
important  than  attractive  appearance. 

However,  in  post-war  designs  where  appearance  and  cost 
will  be  factors  of  greater  importance,  large-unit  designs 
like  those  illustrated  may  well  prove  to  be  superior  to  those 
in  other  structural  materials.  They  will  be  low  in  cost  and 
especially  attractive  in  appearance  because  they  will  not 
show  irregular  lines  at  places  where  the  laminations  were 
cut  to  allow  the  deep  forming. 

Many  designers  have  suggested  designs  that  can  be  very 
well  produced  from  flat  sheet  stock  by  post-forming  with 
either  paper,  cloth  or  plywood  as  a base  and  where  ultra- 
modern  design  is  no  restriction,  this  type  of  furniture 
should  find  a market. 

Finally,  there  is  needed  a host  of  plastics  cabinets,  hous- 
ings,  etc.,  for  washing  machines,  sewing  machine  covers, 
radio  and  television  consoles,  air  conditioning  housings, 
vacuum  cleaner  parts,  trays,  etc.  For  these  beauty  and  per- 
manence  of  plastics  and,  in  many  instances,  their  lower 
costs  will  be  decided  advantages. 

Where  impact  resistance  is  a factor  of  outstanding  im- 
portance, the  cotton  base  laminates  will  be  selected,  but 
when  appearance  is  a prime  factor,  the  decorative  paper 
base  laminates  and  pulp  moldings  are  to  be  preferred.  The 
paper  base  materials  will  take  care  of  relatively  simple 
designs  embodying  single  curvatures  and  very  shallow 
drafts,  while  pulp  molding  will  prove  its  value  in  the  more 
extravagant  complex  curved  designs.  Both  provide  lower 
costs  than  almost  any  other  plastics.  They  are  well  able  to 
compete  with  wood  and  aluminutn,  and  in  certain  cases  even 
with  steel.  end 


Fireproof  Upholstery 

( Continued  from  page  84) 
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synthetic  resin  coating  compound  is  securely  anchored  to 
a strong,  fine  count,  high  twist  cotton  base  fabric  under 
high  heat  and  pressure  conditions,  and  after  complete 
Processing  it  results  in  an  artificial  leather  that  is  greatly 
superior  to  all  previous  types  of  imitation  leather  known 
to  date. 

This  type  of  plastic  upholstery,  in  addition  to  the  quali- 
ties  proven  in  the  Navy  tests  explained  above,  is  sunfast  and 
is  practically  inert  insofar  as  chemical  change  after  aging 
or  “oxidation”  is  concerned.  It  has  the  pliability  and 
softness  required  for  the  most  exacting  upholstering  ap- 
plications,  but  at  the  same  time  has  the  durability,  abra- 
sion  and  flexing  resistance  needed  for  long  and  satisfactory 
service. 

This  type  of  artificial  leather  can  be  made  in  a great 
variety  of  color  and  grain  combinations.  end 


PLASTIC 
DIALS 

Printed  • Screened»  Engraved 
Laminated  • Plain  and  Huorfscent 

Send  for  our  book- 
let  showing  many 
other  applications  pre- 
cision  made  in  plastics 
by  Felsenthal. 


Also  Dials,  Crystals,  Computers  and  other  items  to  specifications 


G.  FELSENTHAL  & SONS 


Manufacturers  Sin ee  1899 
4134  WEST  GRANO  AVENUE  • CHICAGO  51, ILL 


Famous  Industrial  Safe* 


guards  Since  1910 

INDUSTRIAL 


in  molding  and  finishing 
with  Steel- Grip 
Finger  Guards 

# Use  Steel-Grip  Finger  Guards 
in  crucial  plastics-molding  and 
finishing  operations,  as  well  as  in 
sorting,  inspection,  handling  and 
assembling.  Steel-Grip  Finger 
Guards  protect  fingers  and  thumbs 
from  sharp  edges  and  rough  sur- 
faces  that  result  in  cuts,  abrasions, 
blisters,  those  mi  nor  but  annoying 
injuries  that  slow  up  work  and 
delay  production.  Made  of  durable 
leather  with  elastic  web  back  for 
cool,  comfortable,  snug  fit.  Easy 
to  put  on  or  take  off.  One  size  fits 
any  finger  or  thumb,  either  men 
or  women.  Worn  on  front,  side  or 
back  of  fingers.  Send  now  for 
special  trial  order  of  50  @ 
each,  less  10%.  Catalog  of  other 
Steel-Grip  Safety  Clothing  free  on 
request. 


GLOVES  CO 


540  Garfield  Blvd..  Danvill®,  Ul. 

In  Canada:  Safety  Supply  Co.,  Toronto 


JULY  1944 


PLASTICS 


99 


Colozed  Acrylic  Windshield 

(Continued  from  page  26) 

undyed  methyl  methacrylate.  The  effect  of  the  colored 
panel  in  decreasing  atmospheric  haze  more  than  overbal- 
ances  the  effect  of  increasing  the  haze  within  the  panel 
itself. 

Fig.  3 shows  some  of  the  spectral  transniission  curves 
obtained  by  the  spectrophotometer.  These  show,  for  ex- 
ample,  that  Sample  5 has  more  red  than  Sample  7 because 
the  curve  for  the  former  indicates  more  of  the  longer  wave 
lengths  which  are  in  the  red  range.  On  the  other  hand, 
Sample  7 has  more  blue  than  has  Sample  5 since  the  latter 
contains  more  of  the  blue  wave  lengths. 

A comparison  between  the  values  in  Figs.  3 and  4 indi- 
cates that  the  dyed  panels  allow  less  total  light  through 
than  does  the  undyed  glass.  However,  this  does  not  mean 
that  the  objects  cannot  be  seen  as  plainly  when  looking 
through  the  glass.  On  the  contrary,  because  of  the  reduc- 
tion  in  haze  and  glare,  and  the  increase  in  eye  sensitivity 
to  yellow-green  color,  and  by  the  proper  selection  of  color 
combinations,  an  increase  in  visibility  can  be  effected. 

After  a thorough  study  of  all  factors  involved,  the  Re- 
search Department  at  North  American  chose  Samples  5 
and  7 as  being  the  most  desirable.  On  the  other  hand, 
neither  sample  is  entirely  satisfactory  and  further  work  is 
continuing  in  the  hope  that  a still  better  product  can  be 
obtained. 

Method  of  Manufactur e 

The  material  used  for  the  dyed  enclosure  panels  is  trans- 
parent methyl  methacrylatc.  Two  methods  may  be  used 
for  coloring.  One  is  to  mix  the  dye  into  the  uncured 
liquid  before  casting,  and  then  heat-cure,  making  the  final 
hard  product.  In  this  way,  the  color  is  dispersed  through- 
out  the  sheet. 

The  other  system  is  to  dip  the  final  east  sheet  into  the 
dye  solution  under  definitely  controlled  conditions.  The 
dye  penetrates  the  surface  of  the  sheet  and  colors  it. 

The  latter  system  was  developed  by  the  Krieger  Color 
and  Chemical  Company,  and  is  considered  to  be  a major 
advancement  in  the  technique  of  dyeing  plastics. 

The  colorcd  sheet  as  flat  stock  is  made  ready  for  form- 
ing by  first  removing  the  paper  and  thoroughly  cleaning 
it  of  cement  and  dirt  which  might  adhere  to  the  surface. 
It  is  softened  by  heating  in  an  oven  for  several  min- 
utes  in  the  conventional  manner,  and  is  then  placcd  be- 
tween male  and  female  plaster  dies  as  shown  in  Fig.  .5. 
The  dies  are  closed  and  the  part  is  allowed  to  cool. 

After  cooling,  the  sheet  is  marked  for  cutting  by  means 
of  a template  upon  which  it  is  placed.  It  is  then  cut  to 
its  true  outside  dimensions  on  the  band  saw. 

The  next  operation  is  to  decrcase  the  thickness  of  the 
edge  by  routing  to  approximately  0.040*  along  the  entire 
periphery  of  the  part  and  approximately  J4’  in  from  the 
outer  edge.  This  is  done  so  that  when  installed,  the  part 
will  mount  flush  with  the  framework  and  therefore  cause 
no  additional  drag. 

The  final  machining  operation  is  to  cut  round  slots  at 
the  edge  approximately  A*  in  diameter  and  (yotn  the 
edge  toward  the  center  at  intervals  of  1",  This  also  is 
performed  by  the  router  as  shown  in  Fig.  6.  The  sheet 
now  is  cleaned  on  the  buffing  and  polishing  wheels  and  is 
given  final  inspection  before  installing. 

The  following  conclusions  may  be  drawn  from  the  ma- 
terial presented  above: 

(1) — Transparent  methyl  methacrylate  has  been  suc- 
ressfully  dyed  with  light-fast  colors. 
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(2)  — Visual  clarity  has  been  improveu  by  use  of  these 
colored  panels,  thus  allowing  the  pilot  to  see  more  dis 
tinctly. 

(3)  — Sun  glare  has  been  decreased  by  use  of  these 
colored  panels,  which  in  the  particular  case  of  the  B-25 
has  eliminated  several  sun  glare  shields  formerly  used. 

(4)  — Although  not  previously  discussed,  the  effect  of 
sunburn  also  is  decreased,  because  the  ultraviolet  light 
waves  are  not  passed  by  the  colored  panels. 

Other  Possible  U ses 

Post-war  possibilities  for  this  type  of  product  might  in- 
clude  such  things  as  colored  automobile  windshields,  which 
certainly  would  tend  to  eliminate  driving  hazards  ca  used 
by  sun  glare.  Methyl  methacrylate  by  itself,  however,  is 
not  recommended  for  this  use  because  of  its  soft  surface 
However,  there  is  the  possibility  of  combining  an  outer 
layer  of  glass  with  an  inner  laver  of  the  tinted  lighter 
methyl  methacrylate.  The  same  applies  to  windshields 
for  future  lightplanes,  motor  boats,  etc.  Decorative  home 
uses,  of  course,  sliould  not  be  forgotten.  Many  possibili- 
ties exist,  such  as  tinted  transparent  cupboards,  windows, 
and  other  similar  installations.  end 


Plastics  as  Fluorescent  Medium 

( Continued  from  page  61) 


great  danger  in  showing  the  faintest  flicker  of  a light, 
have  been  able  to  read  their  navigation  charts  and  myriad 
dials  in  the  black  of  night  without  warning  the  enemy. 
All  of  the  gages  and  instruments  on  an  airplane  are  marked 
with  fluorescent  paint.  All  the  pilot  has  to  do  is  to  turn 
on  an  invisible  light  to  clearly  read  everv  dial.  This  black 
light  may  be  attachcd  to  his  helmet  and  automatically  di- 
rected,  so  that  only  the  calibrations  at  which  he  is  look- 
ing. glow. 

Practically  all  the  transparent  dials  used  are  of  acrylics, 
cellulose  acetate,  polystyrene  or  vinylite,  which  make  a 
surface  compatible  to  printing  in  fluorescent  inks.  The 
fluorescent  markings  may  be  read  on  the  clear  surface  in 
daylight  and  they  appear  clearly  as  glowing  figures  against 
the  dark  at  night  under  black  light.  There  is  no  reflection 
or  glare  from  the  plastic  background.  Knobs  of  either 
black  or  dark  red  butyrate  are  similarly  marked  with 
lutninescent  paint. 

Important  Fields  O pen 

Outside  the  fields  of  decoration  and  advertising,  these 
glowing  plastics  will  have  a more  important  use.  In  in- 
dustry,  dark  corners  behind  moving  machine  parts,  can  be 
papered  or  covered  with  fluorescent  plastics  and  the  ma- 
chines  will  be  silhouetted  in  such  a way  that  the  work- 
ntan  can  more  easily  and  more  safely  work  against  the 
glow-illuminated  background.  Emergcncy  exits,  stair- 
treads,  danger  points  can  carry  warnings  made  either  of 
fluorescent  plastics  or  thosc  impregnated  with  luminous 
material  which  will  glow  for  a suflicient  time  after  visible 
light  is  extinguished. 

The  post-war  world  will  find  many  uses  for  this  indircct 
lighting  that  wc  cannot  foresee  now.  but  we  can  foretell 
with  some  certainty  that  however  fluorescent  and  lumines- 
cent  materials  are  used,  they  will  be  used  in  connection 
with  plastics — both  as  a filter  to  produce  black  light  and 
as  a vehicle  to  hold  the  light-active  substances.  (This 
article  jmu  prepared  and  received  for  prior  publication.) 
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In  f la  te  d Vinylite  Furniture 

( Continued  from  page  15) 


I it  gives  better  fit  to  the  body.  Comfort  is  comparable  to 
I that  of  an  upholstered  spring  chair.  There  is  a decorative 
covering  of  fishnet.  The  chair  is  supported  by  aluminum 
legs,  readily  attached  and  detached  by  means  of  set  screws, 
an  improvement  over  the  drive  screws  in  the  earlier 
i models. 

Some  such  model  seems  to  us  suitable  for  Army  use  be- 
i hind  the  lines,  for  not  only  is  it  cheap  and  comfortable, 

I allowing  a variety  of  body  positions,  but  it  also  requires 
j little  shipping  space.  The  frame  and  cushion  disassembled 
can  be  put  into  a briefcase.  We  are  therefore  exploring 
I its  possible  use  with  the  Quartermaster  Corps.  After  the 
I war  it  could  be  adapted  for  beach,  lounging  rooms,  porches, 
etc.  But  this  is  only  a beginning.  The  sketches  by  Mr. 

| Mi  lier  give  some  idea  of  the  design  variations  possible  for 
civilian  use  after  the  war. 

There  is  also  room  for  variation  in  all  details  of  con- 
struction.  We  said  we  were  now  using  a sheeting  0.020" 
thick;  we  have  experimented  with  a tube  as  thin  as  0.008" 
with  not  unsatisfactory  results.  For  post-war  use,  we  are 
thinking  of  an  inexpensive  mass-produced  support  for  the 
cushion  of  plastic  laminates.  Instead  of  wooden  or  alu- 
minum legs,  we  are  thinking  of  laminated  phenolic  tubing, 
to  reduce  the  weight.  A chair  of  this  type,  with  a seat  of 
synthetic  fabric  (such  as  Vinyon),  could  be  made  entirely 
of  plastics,  in  one  form  or  another.  Breaking  the  chair 
up  into  interchangeable  and  demountable  components 
brings  the  principle  of  prefabrication  to  furniture.  Our 
first  models  have  weighed  10  or  11  lbs  but,  with  the 
vinylite  tube  itself  weighing  only  about  lbs,  and  with 
plastic  support  and  legs,  we  should  be  able  to  bring  the 
weight  down  to  7 or  8 lbs. 

The  reaction  of  the  public  to  the  first  inflated  chair  has 
been  intense.  With  its  advantages  of  comfort,  appearance 

I and  price,  we  believe  the  inflated  plastics  chair  has  a real 
future.  end 
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Closures  from  Extended  Phenolics 

{Continued  from  page  45) 
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The  continued  use  of  lignin-extended  phenolics  after 
the  war  depends  on  the  availability  of  phenol  and  on 
economic  considerations.  At  present,  there  is  good  reason 
to  believe  that  post-war  capacity  for  phenol  will  more 
than  meet  projected  demands  from  the  plastics  industry. 
If  this  should  prove  not  to  be  the  case,  lignin  materials 
will  receive  continued  consideration  until  additional  phenol 
capacity  is  constructed. 

Under  war  conditions  no  particular  cost  savings  have 
been  effected  by  the  use  of  extenders.  With  phenolic 
plastics  already  at  a low  price  level,  it  is  not  to  be  expected 
that  lignin-extended  alternates  will  offer  any  marked 
economies.  In  this  connection,  the  price  competition  that 
all  thermosetting  materials  will  meet  from  styrene-de- 
rivative  thermoplastics  should  not  be  overlooked. 

Lignin  and  lignin-extended  materials,  however,  are 
relatively  new  in  the  plastics  industry.  Their  widespread 
use  during  the  war  may  well  uncover  certain  specialized 
fields  where  they  will  serve  better  than  older  materials, 
all  factors  considered.  In  this  possibility  lies  their 
greatest  opportunity.  end 
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THE  MAG NI-FOC USER 
BINOCULAR  EYE-LOOP 

ASSURES 
GRE  AT  ER 
ACCURACY 
IN  ALL 
CLOSE 
INSPECTION 
WORK 

FOUR  MODELS  AVAILABLE 


Model 

Approximate 

Focal 

No. 

Magnification 

Range 

Price 

3 

2x 

14" 

$8.50 

5 

3x 

10" 

8.50 

7 

4x 

8" 

10.50 

10 

5x 

4" 

13.50 

Magnifies  your  vision  and  leaves  your  hands  free.  For 
ihe  amateur  and  professional  photographer  and  artist, 
the  MAGNI-FOCUSER  provides  third  dimensional 
vision.  It  not  only  magnifies,  but  also  gives  you 
stereoscopic  vision.  It  is  ideal  eye  aid  for  viewing 
Kodachrome  slides,  for  retouching,  enlarging,  exam- 
ining  prints,  for  editing  and  titling  films. 

MAIL  ORDERS  FILLED 

WULOUGH8YS 

World 's  Largest  Camera  Store  Built  on  Square  Dealing 

32nd  St.  near  6th  Ave.,  N.  Y.  1,  N.  Y. 


in  . . . 

FIBRE  and  BAKEUTE  FABRICATI0N 

From  blueprint  +0  stockroom — Kirby  quality 
workmanship  is  ready  to  serve  you  promptly 
and  economically  with  any  type  of  work  in- 
volving  Stampings,  Turnings,  Milled  Pieces, 
and  Formings — not  only  in  Fibre  and  Bakelite, 
but  in  Papers,  Plastics,  and  Varnished  Cloths 
as  well. 

HAVE  YOU  A POSTWAR  PROBLEM?  Kirby’s  wide 
experience  with  a great  variety  of  applications  will 
enable  us  to  suggest — and  produce — ever  increased 
uses  for  these  materials,  with  an  extension  of  our  Serv- 
ices far  beyond  what  we  can  now  offer.  We  encour- 
age  inquiries.  Write  us  today! 


The  Kirby  Company 

13000  ATHENS  AVENUE 
CLEVELAND  7,  OHIO 
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MICROSCOPES 

for 

Inspection  — Measuring  — Research 


PROMPT  DELIVERY 


Requesl»  lor  pricei  on  refractometerB.  polarimeterg,  pro- 
jøctlon  equipmenl.  magnifiers,  and  special  optical  ingtru- 
mgntg  which  we  can  deliver  Irom  our  Boston  stock  will 
receive  immediate  replieg. 

JARRELL-ASH  COMPANY 

165  Newbury  St.,  Boston  16,  Moss. 

(Writm  for  Information  on  Grating  Spectrograph) 


PLASTIC  PARTS 

Large  or  small  quanlities.  Produced 
to  your  specifications.  Precision 


machining,  stamping  and  forming 


all  plastics.  No  molds  required.  Send 
your  blueprint,  or  write  for  bulletin 

i'mj\TLtun  %c. 

93  Mercer  Slreel  Vw  \ ork  12.  N V 


Black  Light  Inspection 

( Continued  from  page  37) 


on  the  surface  of  the  parts  to  be  drawn  by  capillary  action!  j 
deep  into  any  defect  open  to  the  surface.  Plastics  gen-;  J 
erally  require  one  or  two  minutes  of  penetration  time. 

The  excess  penetrant  is  removed  from  the  parts  by] 
spraying  them  with  water  forced  through  spray  nozzleJ 
at  standard  water  pressures.  Parts  are  quickly  dried 
in  a recirculating  hot  air  dryer,  and  a thin  film  of  develop-  i 
ing  powder  is  applied.  This  powder  draws  the  penetrant 
to  the  surface  by  blotting  action  and  makes  any  indications] 
brilliant  and  sharply  visible  in  black  light. 

Inspection  is  carried  out  in  a semi-darkened  area  or  j 
booth.  Parts  are  viewed  while  bathed  in  intense  near  ultra-j 
violet  light  in  the  band  between  the  visible  and  sunbuni] 
producing  true  ultraviolet  range.  Black  light  is  non-injuri-| 
ous  to  the  eyes  or  skin.  Any  defect  in  the  part  glows  j 
during  inspection  as  the  penetrant  at  the  defect  fluorescesfl 
under  the  black  light,  a brilliant  yellow-green  line  markingfj 
any  crack.  This  fluorescence  is  due  to  the  penetrant’*  |i 
ability  to  absorb  the  invisible  black  light  and  emit  visible 
light  rays. 

Defects 

In  cotnmon  with  other  fabricating  materials,  plastics] 
may  exhibit  a nurnber  of  defects  peculiar  to  their  contposi- 1 
tion  and  methods  of  niauufacture.  Among  these  defects  ] 
are: 

Gas  cracks  and  blisters  from  improper  venting  or  curing.  | 

Distortion  cracks,  from  excessive  straightening  by  the  | 
operator,  improper  jigging  l>e fore  complete  cure,  or  int-  f 
proper  draw ; these  show  up  following  the  curing  and  | 
cool  ing. 

Shrinkage  cracks  around  inserts,  generally  causcd  by  | 
iniproperly  located,  or  movement  of,  inserts;  these  usually  | 
l>egin  to  manifest  themselves  during  the  cooling  process.  I 

Cracks  from  improper  ejeetion  or  removal  from  the  R 
mold;  these  may  he  caused  by  misalignment  of  the  ejector  | 
pins,  or  by  carelessness  in  removing  die  parts. 

Cracks  due  to  careless  handling  or  machine  operations  I 
such  as  drilling  or  tapping,  force  fitting  of  parts  or  other  I 
manufacturing  steps. 

Injection  molding  • defects.  Excessive  cooling  of  the  I 
plastic  as  it  entcrs  the  mold  may  cause  extremely  fine  I 
tight  folds  in  the  skin  of  the  parts.  setting  up  a condition  | 
akin  to  “cold  shuts”  in  metal  castings. 

Operating  Procedure 

Essential  cquipment  for  the  fluoresccnt  penetrant  in-  I 
speet  ion  methixl  ineludes  a mcans  of  applying  the  penetrant  I 
(usually  by  dipping)  a water  spray  rinse,  nteans  for  I 
drying, — and  a powerful  black  light  source  for  inspection  in  I 
a darkened  area.  Developing  powder  is  usually  applied  j| 
before  inspection  but  may  not  be  necessary  in  all  cases.  I 

While  simple  setups  can  l>e  used.  it  is  advisable  to  ohtain  I 
carefully  cnginecred  equiptnent  for  best  opera  tion  and  fl 
cconomy.  Specifications  for  such  cquipment  differ  as  fl 
widely  as  the  variables  of  size,  shape  and  quantity  of  1 
parts  to  be  inspccted.  Automatic  tnachinery  has  l>ecn  I 
devcloped  for  specific  applications,  while  manually  op-  fl 
erated  units  can  be  used  for  the  usual  run  of  misccllancous  I 
parts.  A small  general  purpose  unit  is  shown  in  operation  fl 
at  the  top  of  Page  37.  Parts  are  handled  in  a 12” xl2*  fl 
basket.  They  are  dipped  in  the  penetrant  at  the  far  left  fl 
and  set  on  the  drain  rack  at  the  back.  Rinsing  is  ac-  fl 
complished  in  the  next  compartment  under  the  glow  fl 
of  a black  light  which  a:ds  the  operator  in  judging  the  fl 
progress  of  the  wash.  Next  comes  drying  in  the  recir-  fl 
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culating  hot  air  dryer,  then  appl'cation  of  a develop- 
ing  powder  in  the  tank  and  inspection  in  the  cur- 
tained  booth  on  the  right.  One  man  can  process  and  in- 
spect  about  500  small  parts  in  an  hour.  On  very  small 
parts,  with  one  man  doing  the  Processing,  it  is  possible  to 
have  additional  inspectors  at  individual  inspection  desks 
where  they  receive  the  processed  parts  from  a central 
dip  unit.  Among  the  important  uses  for  fluorescent 
penetrant  inspection  of  plastics  is  the  control  inspection 
of  the  first  parts  made  in  a new  mold  By  showing  the 
most  minute  defects  invisible  to  the  eye  in  normal  light 
this  type  of  inspection  helps  to  establish  proper  molding 
procedures  on  a new  job  and  serves  to  set  up  preventive 
measures  for  reduction  of  rejects.  end 
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Precision  Models  Aid  Sales 

( Continned  from  page  47) 


metal  is  then  poured  through  the  riser  opening  which  has 
been  left  in  the  bottom  of  the  mold.  We  allow  a ten 
minute  cycle  for  the  metal  to  cool,  then  the  steel  strips  and 
die  pins  are  removed  and  the  casting  is  drawn  from  the 
mold.  All  that  then  remains  is  the  breaking  off  of  oc- 
casional  slag,  painting  and  final  hand  finishing.  We  are 
then  ready  for  another  pouring.  Some  of  our  molds  have 
I produced  hundreds  of  models,  and  thus  far  there  is  no 
visible  limit  as  to  the  number  of  models  which  can  be 
made  from  a single  mold. 

There  are  many  purposes  for  which  models  of  these 
types  can  be  used.  Their  value  in  three  dimensional  seil- 
ing has  already  been  mentioned  and,  judging  from  orders 
al  ready  received,  this  use  will  sky-rocket  in  the  post-war 
period.  They  are  also  invaluable  for  window  display  and 
demonstration  purposes. 

Recentlv  the  Army  had  need  for  a photograph  of  one 
of  its  trucks  in  a tropical  setting.  We  were  asked  to 
reproduce  a niodel  of  the  truck  for  them  and  smeared  with 
mud,  its  fenders  dented,  it  was  photographed  against  a 
nian-made  tropical  background. 

At  the  present  time  we  have  an  order  from  a nationally 
known  company  for  a large  number  of  precision  small  scale 
machine  tools.  The  models  will  be  used  in  setting  up  the 
location  of  equipment  in  new  .plants. 

Sales  possibilities  inherent  in  this  niethod  are  exemplified 
by  the  sales  kits  we  are  making  for  Allis-Chalmers.  These 
3"  by  4"  models  are  accurate  representations  on  a scale 
of  /”  to  1 ft  (see  illustrations  on  page  471  of  sw’tch- 
gear  boxes,  transformers  and  other  installations  used  in 
power  substations.  The  units  themselves  are  made  of 
wood  but  plastics  molds  made  it  possible  to  east  in  metal 
the  almost  incredibly  small  details — valves,  switch  handles, 
lifting  hooks,  knobs,  manhole  covers  and  other  parts — 
varying  from  Y%"  to  in  overall  size.  As  shown  in  the 
illustration,  they  provide  an  Allis-Chalmers  salesman  with 
a vivid.  three-dimensional  presentation  of  the  equipment 
he  is  seiling. 

These  are  but  a few  of  the  uses  for  accurately  scaled 
i models.  Once  very  costly,  they  are  now  reasonably  in- 
expensive,  their  cost  having  been  cut  sharply  by  this 
new  development  of  plastics  molds. 

On  an  equal  volurue  basis,  for  example,  the  cost  of 
making  the  Hallicrafter  truck  model  by  this  technique  is 
a fraction — at  the  most,  10% — of  what  it  would  cost  to 
make  it  by  hand. 

Their  use  in  the  post-war  period,  particularly  in  the 
sales,  advertising  and  educational  fields,  should  greatly 
increase.  Chalk  up  another  contribution  by  plastics.  end 


MOULDED  TO  YOUR  JOB 


T^ACH  item  made  in  plasiics  sends  forth  ils 
1 own  bid  for  Sales  Appeal,  Durabiliiy  and 
ihe  savings  of  lighi  weight. 

But  it's  knowing  how  to  use  plastics  that  spells 
the  difference.  Thafs  why  your  work  at 
Magnetic  Plastics  is  cuslom  moulded 
from  the  plastics  that  best  wilhsiand 
the  wear  their  job  demands. 

Ask  us  to  help  you  see  what  plastics 
can  do  in  your  business.  Just  send 
photo,  sample  or  specifications,  and 
we'll  tell  you  quickiy  if  it  can  be 
made  in  moulded  plastics. 


THE  MAGNETIC  PLASTICS  CO. 

1900  EUCLID  BLDG.  • CLEVELAND  15,  OHIO 
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Your  whole  organization 
within  reach  of  your  voice  with 
EXECUT0NE  "Inter-Com" 


Think  what  it  would  mean  to  you  . . . your  whole  organiza- 
tion right  at  your  finger  tips ! 

Greater  Efficiency  — Merely  speak  into  the  small  unit  on 
your  desk.  Immediately  the  information  you  want  comes  back 
to  you  clearly  and  distinctly. 

Less  Wasted  Time  — No  more  waiting  while  inter-office 
phones  are  busy  or  ring  unanswered.  No  more  "walking  the 
halls”  to  locate  employees  when  you  have  EXECUTONE! 
Real  Economy  — Saves  extra  steps  — extra  man-hours.  Speeds 
up  produetion.  Frees  switehboard  of  inter-office  traffic  and 
saves  expensive  "call  backs.” 

EXECUTONE’S  lotv  price,  adaptability  and  "expand-ability” 
will  impress  you.  It  will  pay  you  to  get  the  whole  story  NOW ! 


EXECUTONE 

INTER-COMMUNICATION  SYSTEMS 


I 


EXECUTONE,  Inc.,  415  Lexington  Ave. ,N.Y.  17.N.Y. 
Please  send  me  your  Free  Booklet  “J6’  and  Survey  Chart 
on  solving  communieation  problems. 


FIRM  NAME.. 


I 


BY TITLE.. 


“ For  the  Future  of  Your  Company  and  Your  Employees— BUY  W AR  BONDS” 


103 


JlJLY  1944 


PLASTICS 


Problems  end  quettioni  may  be  submiHed 
to  this  depertment  for  answering  by  the 
technical  editors  or  specialists  in  the  industry. 


We  have  been  looking  for  a plastic  which  can  be  substi- 
tuted  for  glass  in  the  manufaeture  of  laboratory  equipment 
such  as  graduates.  It  has  been  found  that  polystyrene 
nearly  measures  up  to  our  requirements,  but  we  would  like 
to  make  sure  that  there  isn’t  some  other  material  which 
may  be  better  suited  to  the  purpose.  F.  J Jackson,  Mich. 

Polystyrene  should  be  a reasonably  satisfactory  mate- 
rial to  substitute  for  glass  in  manufaeturing  laboratory 
equipment.  Some  other  plastics  worthy  of  consideration 
are  methyl  methaerylate  and  vinylidene  polymers. 

* * * 

Our  research  department  is  considering  the  possibility 
of  using  plastics  in  place  of  pressed  metal  forms  in  the 
manufaeture  of  domestic  electrical  produets  which  inelude 
electrical  heating  units.  We  would  need  a water-clear 
transparent  plastic  that  could  stand  up  and  keep  its  shape, 
being  transparent  and  odor  free  even  at  roasting  heat.  We 
would  like  a plastic  which  we  could  mold  in  our  own  plant 
i f possible.  J.  C.,  Marlborotigh,  Mass. 

No  clear  plastic  is  known  which  will  stand  a “roasting 
heat.”  The  heat  resistance  may  be  increased  by  the  in- 
corporation  of  certain  inorganic  fillers;  the  plastic  then 
is  not  transparent. 

* * * 


MACHINERY-®, 

Poc  the  Plastic  Holding-  Rubber  -Chemical  - Wood  and  Metal 
Wofking  Industries.  Hydraulic  Presses,  Pumps,  Accumulators. 
Mills,  Miaers,  Orinders.  Machine  Tools,  Punch  Presses. 
Motors,  Boiler s.  Air  Compreseors,  Etc. 

Standard  and  Specia!  Production  Equipment. 

We  Solkit  Your  Inquiries  and  Offerings 
From  Single  Items  to  Complete  Planta. 

INDUSTRIAL  EQUIPMENT  COMPANY 

873  Hrnad  Street,  Newark  2,  New  Jersey 


H.  Paulis  Plastics  Company 

317-231  to,»  Washington  >lvd. 
lot  Angelo,  IS,  Callfornio 
Molder,,  Fabricator»  of  all  type  plastic,. 


CELLULOSE  PRODUCTS  COMPANY 

Plattw  thaet  Fobrlcotlon 
Cwstom  Monofoctorlng 
Printing  — forming  — Blonhlng 
Boa  479*  florenca  Sto.  lot  Angolot  1,  Col. 


We  are  interested  in  contacting  a manufaeturer  making 
a plastics  container  for  an  individual  typewriter  ribbon,  if 
such  a thing  is  being  made.  If  you  can  put  us  in  touch  with 
anybody  who  is  doing  this  work,  we  will  greatly  appreci-  I 
ate  >*•  _ A.  C.,  New  York  City  I 

We  have  no  information  as  to  a manufaeturer  who  I 
fabricates  a plastics  container  for  an  individual  type- 
writer ribbon.  Perhaps  the  publication  of  this  inquiry  I 
will  elicit  such  information. 


Consider  steel.  Plastics  are  rcckoned  to  be  capable  of 
cating  deeply  into  the  traditional  steel  territory.  But  the 
current  production  of  plastics,  with  all  its  war  stimulus,  and 
for  all  that  it  has  multiplied  niany  times  since  1939,  is 
hardly  more  than  1%  of  world  steel  production. 

Another  point  of  importance  that  tends  to  be  overlooked 
in  telling  the  plastics  future  is  that  international  competi- 
tion  can  hardly  be  prevented  from  growing  on  the  widest 
scale.  As  things  now  stand,  it  is  probable  that  in  plastics 
generally,  petroleum-based  and  coal-based,  thcrmoplastic 
and  thermosetting.  Germany  is  the  most  advanced  country, 
with  the  United  States  a close  runner  up.  The  British  in- 
dustry is  some  way  behind,  and,  with  the  U.S.  holding  the 
rights  in  practically  all  plastic  molding  powders,  it  will 
not  be  easy  for  her  to  make  up  the  gap. 

When  the  war  is  over,  unless  there  is  intimate  agreement  X 
between  the  industrial  countries,  there  will  be  competition 
of  a most  intense  sort  between  them,  and  while  in  the  initial 
reconstruction  period  this  is  likely  to  be  partially  concealed 
by  the  domestic  prioritics  on  production  for  urgent  pur-  ' 
poses,  this  very  concentration  must  later  lead  to  a great 
rush  into  the  international  market,  to  find  outlets  adequate 
to  expanded  industrial  capacity  and  appropriate  to  the 
capitai  invested.  What  this  is  likely  to  mcan  is,  in  the  end,  I 
a division  of  labor.  Plastics  are  no  longer  a single  indus-  ] 
try,  but  many  industries,  each  with  its  own  differing  sources  I 
of  supply,  based  on  different  raw  materials,  each  with  its  | 
own  manufaeturing  processcs,  and  each  with  its  own  dif-  i 
fering  outlets.  It  is  possible  that  a rough  and  ready  geo-  1 
graphical  division  of  labor  might  arise,  according  to  the  I 
location  of  the  most  important  raw  materials — perhaps  pc-  I 
trolcum  in  the  United  States  and  coal  in  Great  Britain.  f.jjd  I 


PHOTO  CREDITS 

The  following  list  shows  the  sources  of  pic- 
tures  used  in  this  issuc,  wherc  the  sources  are 
not  mentioned  in  the  articlcs  by  firm  or  produet 
names : 

16,  17 — Extrudcd  Plastics,  Ltd.;  20,  21 — Dc- 
signed  by  Joe  W.  Tillotson;  22 — Monsanto 
Chemical  Co.;  31 — Museum  of  Modcrn  Art;  39 — 
Frank  Fenner,  Jr„  ARPS;  45 — Closurc  & Plas- 
lics  Div.,  Owens-Illinois  Glass  Co.;  46— Halli- 
crafters  Co.;  48 — ].  to  r.,  Parfait  Powder  Co„ 
Associated  Distributors,  M.  T.  Stommcr  Co.; 
52 — Top  r.  and  bottom  1.  and  r.  Tennessee  East- 
man Corp.;  53 — Top  I.  and  bottom  I.  and  r. 
Tennessee  Eastman  Corp.  Top  r.  Cclancsc  Cellu- 
loid Corp.;  54 — Top  and  bottom  1.  Tennessee 
Eastman  Corp.  Bottom  r.  Celancse  Celluloid 
Corp.;  55 — Wm.  Zinsser  Co.:  56 — RCA  Victor 
Div. 

FRONT  COVER 

Tha  Western  Dectric  workor  shown  is  Processing 
tubular  hisat  usad  lor  tolophono  communications. 
At  prosonl  Ihs  houslng  ol  the  luse  is  mods  ol  hard 
fiber.  Telephone  engtneors  are  aettrely  tnvestigot- 
Ing  the  subetihitioa  ol  plastics  lor  thks  application. 
The  plastic  housed  luse  now  being  laboratory- 
tested  looks  exactly  like  the  huo  In  the  lllustration. 
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WE  BUY: 

THERMOPLASTICS  SCRAP 
IN  ANY  FORM: 

► ► Cellulose  Acetate 

► ►Cellulose  Aceto-Butyrate 

► ► Polystyrene 

► ► Methyl  Methacrylate 

► ► Poly vinyl  Resin 

We  separate  mixtures  of  any  kind.  We  remove 
steel  and  all  other  metals. 

We  rework  and  plasticize  your  thermoplastics  ma- 
terials into  a good  molding  powder. 

We  seil  reconditioned  scrap. 

A.  BAMBERGER 

Plastics  Materials 

109  S.  Fifth  Street  Brooklyn  11,  N.  Y. 

Telephone:  EVergreen  7-3887 
Cable:  Chemprod 


i ARROW  i 

PLASTICS 

CO. 

Custom 
Injection 
Molders 
of  Parts 
of  Eve ry 

Description 

178  RIVER  DRIVE 

PASSAIC,  IM.  J. 
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These  girls  in  our  Finishing  and  Inspection 
Department  are  working  for  you,  as  surely  as 
though  they  were  on  your  own  payroll.  They 
are  trained  to  fulfill  the  customer's  specifications 
to  the  letter  — to  finish  and  to  check  each 
moulded  piece  to  see  that  it  holds  rigidly  to 
tolerances,  that  it  is  ready  for  quick  assembly 
and  efficient  utilization  without  loss  of  time  or 
wasteful  rejection.  They  afford  you  complete 


assurance  that  your  custom  injection  mouldings 
will  be  exactly  the  way  you  want  them. 

Your  designers  and  engineers  may  count 
heavily  on  them,  just  as  many  other  men  in 
similar  positions  are  now  doing.  You  can  have 
confidence  in  the  Trio,  in  our  engineering,  die 
making,  moulding,  finishing  and  inspection,  right 
from  your  first  question  about  plastics. 


Kriegr-o-Dip  is  a simple  method  for  coloring  Lucite  ond 
Plexiglas,  also  Kriegr-o-Dip  Special  Acetate  Liquid  Dyes  for 
acetate  plastics.  Kriegr-o-Dip  is  used  by  Army  Air  Corps 
Training  Units,  Schools  . . . and  all  leading  plastics  A 
fabricators.  Modifications  of  Kriegr-o-Dip 
are  being  used  on  planes  playing  an 
important  part  in  ultimate  victory. 


COMPLUt  C 010*  RANG  f 


All  colors  intermixable.  Write  for  details: 


STICS 
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KRIEGER  COLOR  & CHEMICAL  CO. 

ESTABIISHED  1920 

6531  SANTA  MONICA  BOULEVARD 

HOLLYWOOD  3 8,  CALIFORNIA 


The  accomplishments  of  the  dock  designere  in 
days  gone  by  were  brilliant  . . . but  due  to  the 
slowness  imposed  by  structural  methanics  the 
total  of  these  ochievements  were  far  too  few. 

Today,  and  this  speaks  for  tomorrow,  the  de- 
signer faces  a tremendous  opportunity  for  volume 
expression.  His  market  will  be  one  of  gigantic 
potenlials,  yet  he  will  tind  everything  in  readi- 
ness  and  to  his  order.  He  will  have  highly  stand- 
ardized  mechanical  and  electritol  movements 
with  which  to  work  ...  and  he  will  have  Catalin 
plastics  with  which  to  form. 

By  the  sheer  power  of  their  color  richness 
alone,  these  Catalin  plastics  will  inspire  o totally 
new  conception  of  design  value-Ranging  from 
color  tronsparents  and  delicately  hued  tronslucents 
to  brilliant  opoques,  Catalin  frees  the  reins  of 
one's  planning  from  the  inception  of  the  idea  to 
the  finished  product-and  at  favorable  cost. 


CATALIN  CORPORATION 


ONE  PARK  AVENUE  • NEW  YORK  16.  N.  Y. 
CAST  RESINS  • HOLDING  COMPOUNDS  • LIQUID  RESIMS 


Catalin  ond  loalin 


are  Reg.Tradomork» 
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THE  HYDRAULIC  PRESS  MFG.  CO 

Mount  Gilead,  Ohio,  U.  S.  4. 


Distrjct  So/e J Officøt:  New  Yorfc,  Syraeuse,  Døtroit,  Chicago 
Røprøsøntativøi  in  Principal  Cltiøs 


H-P-M  BUILDS  THE  PRESSES 
FOR  WESTERN  ELECTRICS 

PupJ^THo&Ung.  PtwcaM. 


Ever  striving  to  pertect  a better  method  of 
molding  intrieatethermo-setting  plastic  parts 
for  telephone  and  allied  equipment,  West- 
ern Electric  engineers  developed  the  "Duplex 
Process."  The  impressive  installation  of  self- 
contained  H-P-M  molding  presses  illustrated 
below  is  the  directresult  of  eollaboration  be- 
tween  H-P-M  and  Western  Electric  engineers. 
Each  press  employs  the  "Duplex  Process." 
Regardless  of  your  plastics  molding  require» 
ments,  whether  presses  of  standard  or 
special  design  are  required,  H-P-M  weleomes 
the  opportunity  of  serving  you.  As  a pioneer 
builder  of  plastics  molding  machinery,  you 
will  find  our  experience  a valuable  asset. 


Duplex  molding- — The  mold  Is  closed  and  clamped  by  the  upward  acting  ram.  A 
center  opening  in  the  upper  grid  permits  the  operator  to  drop  molding  material  into 
the  die  sleeve.  A downward  acting  plunger  forces  the  material  into  the  mold  cavities. 


PLUNGER  DOWN 
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PRESS 
HEAD 

UPPER  GRID-* 

UPPER 
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DIE 


LOWER  MOL 


LOWER 


PRESS  RAM 


MOLD  CLOSED 


MOLD  CLOSED 
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D-B  Plastic  Sextant 
Seen  as  Aid  to  Air 
and  Navai  Trainees 


IRVINGTON,  N.  J.— An  all-plastic  sex- 
tant originatcd  by  Dillon-Bcck  Mfg.  Co.,  is 
expectcd  to  facilitatc  navigation  training  of 
air  and  navai  cadcts.  Economy  of  produc- 
tion  as  comparcd  to  rnctal  will  make  it 
practical  to  provide  trainees,  for  the  first 
time,  with  individual  sextants  for  practice 
and  study. 

Sextants  are  used  to  ascertain  latitude  and 
longitude  so  that  exaet  location  of  ship  or 
plane  can  be  worked  out.  Dillon-Bcck  has 
aehieved  the  hair-line  accuracy  essential  to 
such  a precision  instrument  by  calibrating 
the  arc  and  Vemier  scales  on  dimcnsionally 
stable  laininated  sheet  material  which  is 
then  inlaid  in  the  moldcd  scctions.  Also,  a 
levcl-bubblc  replaces  the  horizon  line,  allow- 
ing  the  sextant  to  be  used  both  in  classroom 
and  outdoors. 

“Thi*  was  a D-B  job  from  start  to  finish," 
states  an  officer  of  the  concern.  “Wc  dc- 
signed,  engineered,  molded  and  assembled 
it  an  exccllent  example  of  D-B  enterprise 
and  ingenuity  working  in  conjunction  with 
our  complrte  service." 

It  is  believed  that  the  sextant  will  also 
prove  a valuable  addition  to  present  life-raft 
equipment.  After  the  war,  the  company 
expects  it  to  be  widely  used  by  owners  of 
small  boats,  fishermen,  amateur  pilots,  car- 
tographer»,  surveyors,  etc. 


A urin  ot  fbese  e.i.  Mstorles  it  e.elieble  Is  booki.*  form. 

Wtif#  for  ro» ' froo  eopr  of  "Tba  01  Scr.p  look." 

DILLON-BECK  MFG.  CO.  IRVINGTON,  N.  J. 

ENGINEERS  • DESIGNERS  • MOLDERS 
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let  3 s mi  at  be  sa 
da  TMied  technical ! 


The  plastics  industry  has  grown  up  and  acquired 
a vocabulary  all  its  own.  But  we’ve  been  too 
long  in  the  business  to  confound  the  End-User 
with  a discourse  on  phenolics,  ureas,  butyrates 
and  styrenes.  The  End-User  wants  results. 


Just  now,  we  are  concentrating  on  tough-wear' 
ing,  hard-going  plastics  parts  to  help  win  the 
war.  When  that  job  is  done,  we’ll  be  ready  to 
make  any  kind  of  a part  that  can  be  molded  in 
plastics. 


Getting  results  with  the  molding  of  plastics  has 
been  our  business  for  twenty-six  years.  We’ve 
molded  plastics  parts  for  heavy  industry  . . . 
parts  that  have  had  tough  jobs  to  do.  And  we’ve 
molded  parts  that  have  glorified  produets  on  the 
drug  store  counters. 


Without  being  too  darned  technical,  we’ve  put 
together  some  mighty  interesting  facts  about  this 
industry  of  ours  between  the  covers  of  a sixty- 
eight  page  book,  “A  Ready  Reference  For 
Plastics.”  If  you’d  like  a copy,  write  for  one 
on  your  business  letterhead. 
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SERIES  44  "LEOMINSTER" 

QUALITY  IN  PRODUCTION  AT  HIGH  SPEEDS 


Wril#  Today  lor  ftoriot 
44  8p«cificaliona  And 
Priorlty  Information. 


Ten  Years  of  Research  and  Practical  Experimentation  Cul 
minates  in  Series  44  "Leominster"  with  . . . 


SINGLE  SCREW  DIE  PLATE  ADJUSTMENT 
and  "CENTRALSHAFT"  CENTRALIZED 
DIE  PLATE  SUPPORT 


) 


S % 


For  Perfect  Die  Alignment  To  Prevent  “Flooding"  And  Rejects. 


LEOMINSTER  TOOL  CO.,  Inc. 


LEOMINSTER,  MASSACHUSETTS 


( 


MANUFACTURERS  OF  MACHINES  AND  MOLDS  FOR  THE  PLASTICS  INDUSTRY 
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FIBERGLAS*  improves  ALL  these 

Characteristics  of  Low-pressure  Laminates 

• High  Dimensional  Stability  • High  Impact  Strength 

• Favorable  Strength-Weight  Ratio  • Low  Moisture  Absorption 


Fiberglas  Textiles  have  been  privileged  to  play  an  im- 
portant part  in  the  fast-developing  techniques  of  low- 
pressure  plastic  laminating. 

Major  credit  must,  of  course,  go  to  the  performance  of 
today’s  resins,  which  cure  with  little,  or  in  some  cases,  no 
heat  or  pressure.  Fiberglas  Textiles,  used  as  reinforce- 
ment  in  low-pressure  laminates,  have  proved  to  be  good 
teammates  for  these  resins  . . . working  well  with  them, 
sharing  with  them  certain  basic  characteristics.  For  glass 
possesses  inherently  some  of  the  properties  most  sought 
after  in  low-pressure  laminates. 

The  ingenuity  of  the  fabricators  of  low-pressure  lam- 
inates has  kept  pace  with  the  remarkable  and  rapid  devel- 
opments  produced  by  the  resin  manufacturers.  And  many 
fabricators  have  already  found  that  Fiberglas  Textiles, 
incorporated  as  reinforcement,  contribute  to  ALL  the 
desirable  properties  listed  above  in  finished  laminates. 

Recently,  the  U.  S.  Army  Air  Forces  have  permitted 


the  publication  of  some  of  the  results  of  extensive  inves- 
tigations  of  Fiberglas-reinforced  laminates  in  aircraft 
construction.  This  information  will  be  of  great  interest 
to  anyone  concerned  with  low-pressure  laminates. 
Reprints  of  the  published  data  gladly  forwarded  on  re- 
quest  . . . Owens-Corning  Fiberglas  Corporation,  1881 
Nicholas  Building,  Toledo  1,  Ohio.  In  Canada,  Fiberglas 
Canada,  Ltd.,  Oshawa,  Ontario. 


FIBERGLAS...  is  glass  in  the  form  of  fine  fibers  or 
continuous  filaments.  Fiberglas  is  twisted  into  yarns  and 
woven  into  a variety  of  textile  materials  possessing  the 
many  advantageous  properties  of  glass,  plus  flexibility  and 
high  tensile  strength — and  adaptable  to  all  the  require- 
ments  of  low-pressure  laminating.  Fiberglas  Corporation 
does  not  manufacture  either  the  resins  or  the  finished  lami- 
nafes,  but  shall  be  pleased  to  direct  you  to  sources  of  supply. 


Fiberglas 

*T.  M.  Reg.  U.  S.  Pat.  Off. 


...A  BASIC 
MATERIAL 
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★ 

WE  ARE  PROUD  TO  ANNOUNCE 

THAT  THE 

ARMY-NAVY  "E" 

WAS  AWARDED  TO  US  ON 

J U LY  12,  1944 

★ 

PLASTIC  & DIE  CAST  PRODUCTS  CORP. 

ROY  L.  PEAT,  President 

1010  E.  62nd  ST.  • LOS  ANGELES  1,  CALIF.  • ADAMS  8291 

★ 


SPECIALIZING  IN: 

IN JECTION,  TRANSFER  AND  COMPRESSION  MOULDINGS  OF  All  PLASTICS 
DIE  CASTING  OF  ZINC  AND  ALUMINUM 


8 


PLASTICS 


AUGUST  19-14 


ø>  EIECTRO-HYDRAULIC  INTERNAL  GRINDER 


Modem  Functional  Design 
Throughout 

★ 

Neoprene  Insulated 

★ 

Famous  Gold  Seal 
Spindle 
★ 

Electrically-Operated 
Diamond  Wheel  Dresser 


A s Up-to-the-Minute  as  the  Plastics  Industry,  Itself! 

Ready  ahead  of  time — the  Sav-Way  MH-1  combina- 
tion hand  and  electro-hydraulic  internal  grinder. 
5/32"  minimum  table  stroke!  Gatling  gun  table  speed, 
through  the  use  of  aircraft-type  micro-limit  switches 
and  solenoid-operated  valves.  Electrical,  automatic, 
adjustable  cross  feed.  Dozens  of  outstanding  features! 
It’s  a postwar  machine — ready  now  to  help  speed  to- 
day’s  war  production!  Its  low  cost  will  surprise  you. 


INDUSTRIES  Send  for  Actual  Photographs, 
Maclti+ie.  ^buuAja+i  Specifications,  and  Prices 

BOX  117,  HARPER  STATION,  DETROIT  13,  MICH. 

BUILDERS  OF  HAND  AND  HYDRAULIC  INTERNAl  GRINDERS  • PRODUCERS  OF  GOID  SEAL  SPINDLES 
PLUG  GAGES  • MICROMETER  CHECKERS  • PRECISION  Al  RC  RAFT,  AUTOMOTIVE,  AND  ORDNANCE  PARTS 
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Mosinee  Paperologists  are  engineers  of  paper. ..technicians  experienced  in  crcating 
"alloys”  in  paper  lo  meet  specifications,  just  as  metallurgists  produce  metai  alloys. 
llere  at  Mosinee  these  practical  paper  scientists  are  backed  by  niodcrn  laboratory 
and  production  facilities,  with  specializcd  Controls  of  materials  and  proccsses. 
These  are  men  capahle  of  cooperating  with  product  engineers  to  "make  the 
most  of  paper”.  They  know  production  procedure,  how  to  speed  output,  reduce 
time  and  material  losses,  and  lowcr  costs  in  plants  wherever  paper  is  involved. 

For  instance,  if  a product  or  part  requircs  high  tensile  strength,  accurate  density, 
precise  cal  i per,  speeified  diclectric  strength,  control  led  maximum  • minimum  pH 
(acidity)  or  alkalinity,  or  many  other  specific  characteristics  within  the  realm 
of  paper,  Mosinee  Paperologists  not  only  can  enginecr  these  properties  into  paper, 
hul  also  can  aid  efficicnt  application  of  such  paper  to  your  production  setup. 

Miminee  Paperologists  are  ready  to  work  on  your  present  or  postwar  problems. 


PlfUtt  tuidteit 
yomr  letter 
'Attention  Dept.  / ' 
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how  to  cement  PLAX  POLYSTYRENE 


PLAX  POLYSTYRENE  IS  SUPPUED  in  sheets,  rods 

and  tubes.  It  is  also  available  in  the  famous  Polyflex* 
Sheet  and  Polyflex*  Fiber,  tough  and  flexible  extruded 
forms  with  wide  insulation  application.  Machined 
parfs  such  as  those  shown  above  (in  actual  sizes)  are 
produced  by  Plax,  to  your  specifications.  Plax  also 
supplies  a polystyrene  cement. 

Other  Plax  wartime  production  includes  various 
forms  of  cellulose  acetate,  cellulose  acetate  butyrate, 
ethyl  cellulose,  methacrylate,  and  styramic. 

Write  for  bulletin  on  "Fabricating  Polystyrene,” 
containing  full  details  of  polystyrene’s  properties. 


Three  different  types  of  cement  can  be  used 
with  polystyrene. 

1.  Solvent.  Cementing  with  a solvent  is 
similar  in  principle  to  welding.  The  solvent 
softens  the  polystyrene  surfaces  to  be  joined. 
The  surfaces  are  héld  together  under  light  pres- 
sure.  The  softened  surfaces  unite.  The  solvent  is 
absorbed  by  the  body  of  the  plastic  and  the 
joint  becomes  solid  and  rigid.  In  this  method, 
surfaces  must  fit  exactly  before  the  solvent  is 
applied.  Machined  surfaces  are  usually  cemented 
by  this  method. 

2.  Polystyrene  solulion.  A thin  layer  of 
dissolved  polystyrene  is  spread  over  the  surfaces 
to  be  joined.  The  pieces  are  held  together  under 
light  pressure.  The  solvent  in  the  solution  evapor- 
ates  or  is  absorbed,  leaving  a joining  layer  of 
solid  polystyrene.  This  method  of  cementing 
does  not  require  perfectly  fitting  surfaces  be- 
cause the  dissolved  polystyrene  in  the  cement 
will  fill  small  surface  irregularities.  However, 
close  tolerances  cannot  be  maintained  because 
the  dissolved  layer  of  plastic  will  vary  with 
each  application  of  cement.  The  bond  will  take 
from  12  to  36  hours  to  dry  because  a large  amount 
of  solvent  is  introduced  at  the  joint.  This  method 
of  cementing  can  be  speeded  by  using  a thicker 
solution,  which  has  been  warmed  to  make  it 
fluid.  Thus  the  amount  of  solvent  to  be  evaporat- 
ed  is  reduced. 

3.  Adhesive.  This  can  be  used  to  join  poly- 
styrene to  other  materials  and  to  metal.  The 
Thiokol,  Glyptal,  and  Reanite  Cements  are 
variations  of  this  type.  These  cements  are  classed 
broadly  in  three  categories:  drving  adhesives, 
non-drying  adhesives,  and  curing  adhesives. 
The  drying  adhesives  are  most  commonly  used. 
The  non-drying  materials  are  weak  in  shear  but 
extremelv  resistant  to  vibration,  while  the  curing 
adhesives  are  temperature  resistant.  When 
partially  cured,  such  adhesives  give  welds  having 
a high  degree  of  vibration  and  temperature 
resistance. 

When  cements  employing  a polystyrene  sol- 
vent are  used,  and  most  cements  do,  the  unit 
should  not  be  stressed  or  assembled  until  dry. 
The  solvent  softens  and  weakens  the  polystyrene. 
If  a load  is  applied,  before  the  solvent  evaporates 
and  the  plastic  becomes  rigid,  the  chance  for 
distortion  or  cracking  is  great. 

In  many  instances,  heat  sealing  may  be  used 
instead  of  cementing. 


OR  PI-astics 


•Trade  Mark  Reg.  U.  S.  Pat.  Off. 
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F Ok  scveral  years,  leaders  of  the  industry  have  called 
for  increasing  coordination  between  manufacturer  and 
designer,  stressing  the  need  for  “dressing  up-’  the  utili- 
tarian  creations  of  the  former.  Far  from  diminishing  in 
recent  years,  this  demand  has  increased,  as  manufaeturers 
think  ahead  to  post-war  years  of  competition  with  other 
materials. 

It  is  apparent  from  this  that,  although  specialists  who 
design  in  plastics  have  sprung  up  in  the  last  several  years, 
they  have  yet  to  receive  full  cooperation  from  the  industry. 
True,  the  designer  tends  to  push  ahead,  calling  for  uses 
and  shapes  which  may  be  at  the  moment  beyond  the 
capabilities  of  plastics;  and  producers  sometimes  resist 
efforts  at  expansion  into  unproven  fields,  but  the  fact 
remains  that  only  through  complete  harmony  and  con- 
stant  contact  between  the  two  groups  can  the  industry 
continue  to  forge  ahead  after  the  war  at  a pace  anywhere 
near  that  of  the  war  years. 

The  question  today  is,  what  will  the  effect  on  plastics 
be  when,  after  the  war,  metals,  wood  and  other  materials 
again  become  plentiful  ? The  answer  is  that  superior  de- 
sign and  utility  will  command  the  sales— even  at  premium 
prices.  The  public  may  not  care  a fig  whether  an  objeet 
is  made  of  one  material  or  another  so  long  as  it  does 
well  the  job  for  which  it  was  intended,  and  is  attractive 
and  satisfying.  During  wartime,  plastics  manufaeturers 
have  taken  seven-league  strides  toward  improving  the 
physical  and  chemical  properties  of  their  produets.  What 
remains  is  to  plan  ahead  now  for  the  post-war  eivilian 
market,  with  its  emphasis  on  sensory  appeal,  by  adding 
to  produets  those  touches  of  form  and  beauty  which  will 
make  the  term  “plastics”  a synonym  for  desirability. 

• 

AS  increasing  numbers  of  new  plastics  applications 
have  been  dcvcloped,  a ccrtain  small  proportion  of 
them  turned  out  to  be  misapplications.  This  is  inevitahlc 
in  an  industry  which  has  progressed  as  rapidly  as  the 
plastics  industry  has.  We  are  familiar  with  the  in- 
stance  where  the  wrong  type  of  resin  was  chosen  for 
a particular  usc.  That  was  usually  the  dubious  aehieve- 
ment  of  someonc  out  to  make  money  in  a hurry. 
Yet,  there  is  an  instance  in  which  the  money  motive 
played  no  part — in  which  utility  was  the  sole  motive — 
in  which  the  plastic  chosen  had  the  right  properties  for 
the  purposc — and  yet  it  was  wrong  for  the  installation 
under  discussion. 

The  case  we  are  referring  to  was  the  Navy’s  installation 
of  plastic  couplings  in  a refrigerating  piping  system 
ahoard  a hattleship.  The  coupling  was  entirely  satisfactory 
so  far  as  the  working  of  the  system  was  concerned.  The 
trouble  developed  with  the  cleaning  of  the  system,  for 
which  the  Nary  as  per  ancient  custom — uses  live  steam. 
Naturally,  the  coupling  never  was  intended  to  withstand 
such  temperatures,  and  it  failed  in  service. 

It  is  plain  from  this  example  that  too  much  raut  inn  can- 
not be  observed  that  before  putting  any  plastic  to  a new 


use,  the  lolal  sitnalion  rnust  be  studied  and  examined  care- 
fully  from  every  viewpoint.  One  cannot  simply  rest  on 
the  satisfaction  of  certain  mechanical  and  chemical  require- 
ments.  He  must  know  all  the  circumstances  in  which  the 
produet  is  to  be  used.  In  the  case  cited,  the  cleaning  agent 
was  overlooked ; in  other  cases,  it  may  be  an  adjacent  ma- 
terial in  the  installation,  perhaps  with  a different  coefficient 
of  expansion. 

Engineers  don't  often  slip  up  on  such  matters.  But  it  is 
especially  important  for  the  growing  plastics  industry  that 
the  number  of  misapplications  should  become  vanishinglv 
small.  For  all  their  excellent  performance  in  innumerable 
uses,  plastics  are  still  regarded  with  a hypercritical  eve. 
They  are  still  on  probation.  That  shouldn’t  phase  us— 
we  can  stand  being  put  on  our  mettle,  indefinitely.  Wc 
know  we  are  headed  in  the  right  direction  industrially. 

• 

WHEN  we  were  talking  about  what  all  good  citizens 
of  the  industry  usually  talk  about,  the  newcomer 
to  the  industry  was  expressing  his  pleasant  astonishment 
at  finding  something  new  developing  every  day.  A veteran 
of  the  materials  end  of  the  business  listened  for  a while, 
smil  ing  to  himself,  and  then  he  confessed  that  he  too  was 
still  meeting  up  with  surprises.  “Someone  is  always  think- 
ing  up  something  to  do  with  our  stuff  which  we  ourselves 
don’t  forsee.  And  not  long  ago  a firm  came  out  with  a 
type  of  produet  new  to  plastics,  made  of  our  material — 
after  we  had  told  them  we  didn't  think  it  could  be  done!” 

• 

LAST  month  we  all  exulted  perhaps  a bit  prematurely,  at 
the  downward  trend  in  plastics  prices.  But  sincc  then 
most  manufaeturers  of  cellulose  acetate — the  Tennessee 
Eastman  Corporation  being  a major  cxccption — have  raised 
their  prices  three  or  four  cents  a pound — roughly  10%.  Fur- 
thcrmorc,  the  Office  of  Price  Administration  has  ruled 
that  the  increasc  is  to  be  horne  by  the  molders  and  ex- 
truders  and  not  passed  on  to  their  customers. 

The  acetate  manufaeturers,  clainiing  to  have  absorbed 
the  higher  cost  of  the  substitutc  plastici/ers  for  some  time, 
are  still,  in  some  cases,  bearing  part  of  that  cost.  They 
also  claim  that  the  increased  unit  cost  to  the  molder  is 
negligible,  and  are  therefore  not  disposed  to  yield  further 
ground  to  them. 

The  only  redress  open  to  the  molders  is  to  appeal  to  the 
OPA  for  relief  under  the  undue  hardship  clause  of  MPR 
523,  so  clearly  explaincd  in  this  issue  by  S.  S.  Ullman, 
administrator  of  the  order.  But  each  molder  must  state 
his  own  case — there  cannot  be  an  appeal  as  a group.  The 
only  other  source  of  relief  would  be  an  increasc  in  the  pro- 
duetion  of  the  phthlates — an  increasc  which  will  be  large 
enough  to  permit  their  reinstatement  as  plasticizers  for 
cellulose  acetate.  Although  no  definite  assurance  of  such 
a move  has  been  fortheoming,  a real  effort  is  being  made 
to  have  it  materialize. 

There  is  no  doubt  that  acetate  prices  would  then  come 
down  and  a source  of  friction  between  the  necessarily 
divergent  interests  of  the  industry  be  removed.  F.Ntt 
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MARCOLITE.  A NEW  LAMINATED 
PLASTIC  MADE  BY  CONTINENTAL 
CAN  CO.,  USED  BY  ARMY-NAVY 


Self-sealing  fuel  tanks  of  U.  S.  combat  planes 
are  now  backed  with  Marcolite.  This  remark- 
able laminated  plastic  is  also  designed  for  other 
aircraft  uses.  Many  manufacturers  are  Iooking 
to  it  for  wing  tips,  antenna  shields,  tabs,  access 
cover  doors,  fillets,  ducts,  ailerons  and  various 
size  tanks.  Ve  urge  you  to  investigate  how 
Marcolite  can  fill  your  needs.  Our  new  booklet 
gives  details.  Mail  coupon  below. 


forming,  f abricating,  <>tc. 


CAN  COMPANY,  INC. 

MOLDED  PLASTICS: 

Reynolds  Molded  Plastics  • Cambridge.  Ohio 

LAMINATED  PLASTICS: 

Continental  Can  Company,  Inc.  • Chicago 
New  York  • Los  Angeles 


Continental  Can  Company 
Plastics  Division,  Dept.  Pl 
100  E.  42nd  Street 
New  York.  17,  N.  Y. 

Please  send  me  your  free  booklet  that  tells  abont 
Marcolite. 


Name 

Firm  Name . 


LAMIN  ATI  ON  . COMPRESSION 


Address 

I NJECTION.  EXT RUSION-SHE ET  FORMING  L I 
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A plastic  molding  jo b should  be  engineered  completely 
to  meet  the  customer’s  needs— as  Amos  does  it.  . . . The 
part  or  product  should  he  designed  for  practicai  util- 
ity— for  functional  usc— for  depcndable  accuracy  and 
efficiency— for  appearance  desired—  as  Amos  does  a joh. 


Amos  does  a reaUy  complete  job  for  you  — uses  the 
right  materials  in  the  right  places— the  right  plastics 
in  combination  with  metal  inscrts  if  required.  Every- 
thing  is  worked  out  on  the  drawing  hoards— a modcl 
is  made  for  approval— dies  and  fixturcs  are  huilt  for 
production— all  in  our  own  shops.  Every  detail  is 
checkcd  carcfully  for  size  and  fit  and  uniform  quality 
of  finished  production. 

You'Il  appreciate  our  engineering  service  and  our 
complete  facilities  for  doing  your  joh  right— whethcr 
you  need  plastic  parts  for  household  appliances— cases 
for  clocks  or  camcras— special  handles  for  tools  or 
machincs— a hathroom  fixturc — or  anything  else  that's 
a practicai  plastic  joh.  Write  us  your  needs. 

AMOS  MOLDED  PLASTICS,  EDINBURGH,  INDIANA 

Diriti o#i  of  Amot  Thompton  Corporation 
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TOO  many  impractical,  uneconomical,  briefly  unsound 
applications  of  plastics  have  been  proposed  by  vision- 
aries  who  have  little  practical  experience  in  the  plastics 
industry.  The  capable  industrial  designer  now  has  a host 
of  plastics  materials  at  his  disposal,  and  if  he  applies  these 
correctly,  he  will  discover  they  will  give  excellent  perform- 
ance at  moderate  cost.  Therefore,  he  must  either  make  a 
broad  first-hand  study  of  the  different  materials  and  tech- 
niques  and  what  they  will  or  will  not  do  for  him,  or  he 
must  consult  the  experienced  plastics  engineer,  before  speci- 
fying  any  particular  material  or  method. 

Let  us  see  what  can  be  done,  post-war,  with  existing  ma- 
terials and  proven  methods.  The  accompanving  illustrations 
show  the  four  basic  units  of  any  home-plan,  as  designed 
by  W.  C.  Nichols  and  Joseph  Palma,  Jr.,  industrial  design- 
ers  and  Consulting  engineers  of  Chicago.  These  designers 
expressly  desired  to  apply  a variety  of  prime  raw  materials 
— plastics  and  metals — in  a harmonious  combination  which 
would  allow  each  material  to  give  the  consumer  maximum 
performance  at  minimum  cost.  Plastics  were  used  to  pro- 
vide  a beautiful  permanent  finish,  and  to  obtain  intricate 
shapes  at  moderate  cost.  They  are  admirably  suited  to  mass 
production  and  its  obvious  economies. 

To  give  John  Public  the  pleasant  surroundings  illustrated 
here,  and  most  important,  remain  at  the  same  time  within 
the  limits  of  the  average  pocketbook,  large  scale  production 
is  an  essential.  Only  large  production  runs  make  possible 


Tomorrow’s  plastics  home  should  have 
durable,  low  cost  beauty;  coordinat- 
ing  the  ideas  of  designer  and  engineer 


i3tj  idrcdcricL  2.  j-^earSon 

Manager,  Plastics  Division 
Lyon  Metal  Products,  Inc. 

Future  Domestic  Possibilities  Must 
Avoid  Impractical,  Costly  Pitfalls 


Artist's  plan  view  of  home  shown  above 


The  Iniiuence  oi  Plastics 
on  Post-  War  Homes 
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Living  and  dining  space  will  be  characterized  by  unconventional  conlours 


economies  in  the  use  of  factories,  tools,  and  labor.  It  is  in 
this  direction  that  we  can  expect  the  principal  advantages 
of  the  prefabricated  home  industry,  because  it  provides  for 
large  scale  production  of  the  major  parts  of  the  house  and 
its  appliances. 

This  young,  aggressive  field  provides  precision-manufac- 
tured,  structural  units  that  can  be  rapidly  assembled  into 
an  attractive  house  of  immensely  improved  permanence  and 
livability  coniparcd  with  conventional  house-building  meth- 
ods.  Such  units  can  be  designcd  to  offer  the  utmost  in 
strcngth,  permanence,  and  beauty.  The  immense  quantities 

Horisontal  refrigerator.  plastic  Uling  and 
appliances  are  leatured  in  the  lcitchen 


of  standard  dimension  parts  lowers  the  cost  of  these  sub- 
assentblies  to  the  point  where  the  finished  home  is  well 
within  the  reach  of  the  average  man. 

Rentovable  partitions  made  from  plastics-treated  plywood. 
or  hardboards  faced  with  decorative  laminated  paper  base 
plastics,  will  allow  increased  flexibility  of  interior  arrange-  i 
mcnts,  and  permit  changing  of  room  sizes  at  will. 

In  this  respect,  the  use  of  opaque  plastics  sheets.  fastened  1 
to  the  walls,  and  held  at  the  ceiling  and  floor  in  roller  tracks  >, 
like  an  over-sizcd  window  shadc  in  vertica!  position,  is  sug-  ■ 
gested  by  the  designers. 

Rigid  plastics  slats  also  have  been  proposed  to  be  used  in  | 
the  same  connection,  like  a Venetian  blind  standing  on  edge.  | 
As  yet  these  constructions  are  costly,  but  their  future  use  is  I 
entirely  possible. 

A controversial  item  is  the  plastics  window.  The  so-called 
“greenhouses”  on  the  Flying  Fortresses  and  other  aircraft  ] 
are  made  front  those  non-shatterable  transparent  plastics,  I 
because  that  is  the  major  characteristic  requiretl.  Their  use  j 
in  the  home,  however,  seetns  barred  by  the  high  first  cost.  J 
It  is  often  forgotten  that  glass  is  a low  cost  material,  with  ! 
exccllent  pmperties,  that  has  been  much  improved  during  j 
the  war.  However.  the  author  does  not  mean  to  imply  that 
plastics  windows  may  not  become  a reality.  If  elever  u e 1 
is  made  of  the  inherent  characteristics  of  plastics  materials,  | 
that  is  to  say  those  properties  which  cannot  bo  provided  by  j 
other  materials,  they  will  certainly  be  used  in  manv  applica-  j 
tions  where  they  presently  do  not  secm  to  fit.  For  instancc,  | 
it  would  lx*  possible  to  east  in  one  continuous  piece,  the 
window  and  the  casement,  and  so  create  a large  transparent  , 
area,  the  reinforcing  casement  while  being  therc.  not  inter-  I 
foring  with  the  vision.  Remarkable  progress  has  l>een  made  j 
in  the  allyl  resins,  which  are  transparent,  clear  thermo-  t 
setting  casting  resins  of  considcrably  improved  sur  face  1 
hardness  and  scratch  resistance. 

The  exterior  surfaces  of  the  house  should  be  strong,  per-  ] 
manent,  good  heat  and  sound  insulators,  and  low  in  cost.  I 
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Plastics  are  effective  in  beds,  cabinets,  walls  and  in  the  partition  which  makes  two  rooms  of  one 


The  plastics  plywoods  seem  well  su  ted  to  this  type  of  appli- 
cation, especially  in  connection  with  the  new  bonding  nieth- 
ods  that  have  been  developed  in  the  form  of  Chrysler  Cycle 
Welding,  and  other  rubber-resin  cements.  These  methods 
allow  assembly  of  wooden  surfaces  to  either  nietal  or  wood 
frames,  in  a speedy  and  simple  manner,  especially  where 
use  can  be  made  of  high  frequency  electronic  heating. 

In  the  accompanying  illustration  of  the  future  living  and 
dining  space,  it  almost  seems  old-fashioned  to  call  it  a 
“living  room,”  as  the  square  or  rectangular  dimensions 
usually  associated  with  this  word  have  been  eliminated. 
The  major  part  of  the  wall  panelling  employs  beautiful 
plastics  impregnated  plywood  panels,  which  are  relatively 
inexpensive,  and  provide  the  intense  natural  beauty  of  the 
woods.  At  a slight  increase  in  cost,  these  panels  can  be 
faced  with  paper  carrying  a photographic  reproduction  of 
rare  wood  species.  After  impregnation  with  plastics,  and 
bonding  to  low-cost  plywood  or  hardboard  panels,  they 
yield  the  breathtaking  beauty  of  such  rare  woods  in  so 
truly  a reproduction  that  they  can  hardly  be  found  to  be 
an  imitation  by  others  tlian  the  experts.  The  same  materials 
are  used  in  the  cabinets,  the  buffet,  and  the  dining  table, 
and  in  the  piano,  too.  The  well-known  piano  builders,  Stein- 
way  & Son  of  New  York,  have,  during  this  war,  done  out- 
standing  work  with  regard  to  electronic  assembly  methods 
of  wooden  parts.  They  may  use  this  experience  to  advan- 
tage  in  the  construction  of  superior  “grands”  after  the  war. 

The  wall  of  the  television  corner  of  the  room,  to  the  right, 
uses  plastic  tiling  consisting  of  laminated  paper  base  plas- 
tics. This  material  is  a combination  of  strong  kraft  paper 
and  pheno!  formaldehyde  resins  for  the  core,  and  lustrous, 
colorful  mel  am  i ne  formaldehyde  in  a fine  rag  paper  as  a 
surface.  The  television  screen  is  of  a similar  construction, 
but  contains  the  proper  pigmentation. 

Now,  let  us  study  the  chairs.  The  dinette  chairs  in  the 
background,  have  a one-piece  molded  seat  and  back.  Most 
likely  the  material  would  be  a laminate,  cloth  or  paper, 


impregnated  with  phenol  formaldehyde  resins.  Better  vet. 
they  could  make  an  excellent  application  of  the  resin  fibre 
molding  process  now  emerging  from  pilot  plant  production. 
A convenient  saddle  is  molded  in,  making  a comfortablc 
arrangement.  Further,  these  chairs  require  no  other  atten- 
tion  than  wiping  with  a wet  rag  when  dirty.  The  chair  on 
the  extreme  right  is  another  type  of  plastics  construction 
using  a simple  curved  piece  of  plastics  sheet  material.  This 
could  either  be  plastics  plywood,  plastics  faced  hardboard 

( Continued  on  page  91) 


A new  concept  ol  tub  and  shower 
design  is  found  in  this  bathroom 
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Fig.  1.  A profuse  varlety  of  shapes.  type»  and  materials  are  used  as  inserts  in  part»  made  of  plastlcs 


Designing  Inserts  ior 
Piastic  Applications 

By  JJ.  J4.  2 )u  Bois  How  to  Mect  Problems  Created  by  the 

Commerciei  Engineer  Use  oi  Plastics  with  Dissimilar  Materials 

Pletfict  Divijions,  Gonersl  Electric  Company 

JUST  as  certain  piastic  parts  Itavc  added  to  the  useful-  I 
ness  o { produets  hitherto  made  entirely  of  other  mate-  • I 
rials,  so.  conversely,  have  these  other  materials  treen  put  to  I 
ttsc  by  the  plastics  industry  to  extend  the  Services  per-  I 
formed  by  its  produets.  In  the  form  of  inserts,  such  sub--  I 
stances  as  silver,  brass,  steel,  aluminum,  copper,  zinc,  lami-  I 
nates,  vuleanized  fibre,  glass,  myealex,  porcelain,  special  I] 
alloys,  rubber,  calendered  cloth  and  wood  have  been  I 
extremely  valuable  to  the  plastics  industry.  Typical  ex-  I 
amples  are  shown  in  Fig.  1. 

Some  inserts  are  molded  into  the  produet  for  maximum  * I 
holding  and  insulating  value,  while  others  are  pressed  into  I 
molded  hoies  after  the  produet  is  removed  from  the  press.  1 I 
Inserts  play  a vital  role  in  providing  internal  and  external  I 
threaded  sections,  terminal  studs  wire  attachments,  shafts  I 
for  rotating  parts,  contacts,  rivets  for  attachment  of  metal  ] 
stampings,  bearings.  glass  panels  for  visibility,  name 
plates,  internal  electrical  connections,  laminations  for  mag-  I 
netic  circuits,  reinforcement,  thermal  conductivity,  func-  | 
tional  component  parts,  dccorations,  pipe  connections,  l|l 
flcxible  members  and  localizcd  special -purposc  insulation. 

An  important  recent  development  has  been  the  addition  I 
of  a metallic  alloy  which  has  a thermal  coefficient  of  ;ll 


Flg.  2.  Transparent 
magneto  housiag 
reveal»  the  molded- 
in-piaee  steel  iaml 
nation»,  bras»  ineert» 
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expansion  similar  to  that  of  the  asbestos- filled  phenolic 
plastics  compounds.  This  development  will  permit  the  use 
of  thin  sections  with  inserts  in  certain  applications  where 
the  differential  expansion  rates  caused  trouble  when  the 
conventional  metals  were  used. 

Very  effective  use  is  made  of  an  insert  in  the  construc- 
tion  of  a total  head  tube,  used  in  the  measurement  of  air 
flow.  Based  on  a Boeing  design,  this  application  for  plas- 
tics was  first  proposed  by  United  Aircraft  Corporation  and 
the  molds  were  built  for  them.  The  insert  for  this  part 
is  made  in  two  pieces;  a brass  screw  machine  base  with 
a short  curved  section  of  steel  tubing  for  the  orifice.  The 
tricky  molding  job  is  accomplished  by  transfer  molding 
since  the  insert  may  be  fully  supported  by  the  closed  mold 
members  before  the  wood-flour-filled  phenolic  compound 
is  injected. 

Electrical  apparatus  today  is  being  reduced  in  size  and 
cost  while  at  the  same  time,  its  efficiency  and  the  quality 
of  its  electrical  insulation  is  being  increased.  A magneto 
shown  in  Fig.  2 makes  use  of  molded-in  steel  laminations 
to  obtain  the  maximum  efficiency  in  the  magnet ;c  circuit 
and  at  the  same  time,  reduce  the  weight  and  size  of  the 
unit.  The  stampings  are  formed  by  punchings  which  are 
cleaned  of  scale  and  grease.  They  are  coated  with  a phe- 
nolic resin  and  the  solvent  is  permitted  to  evaporate  before 
they  are  clamped  in  spring  pressure  clamps  to  maintain 
the  pressure  after  the  varnish  is  squeezed  out.  A baking 
operation  cures  the  resin,  producing  well-bonded  lamina- 
tion  cores  that  are  also  well  insulated,  so  that  noise  will  be 
eliminated  and  eddy  current  losses  minimized.  The  cores 
thus  produced  may  be  loaded  in  the  molds  in  the  conven- 
tional manner. 

A brush  yoke  for  a new  electrical  device  necessitated  a 
series  of  studs  for  the  mounting  of  the  brushes  with  each 
alternate  stud  connected  for  one  line  and  with  the  other 
studs  connected  to  ground.  This  problem  was  solved  by 
means  of  the  inserts  shown  in  Figs.  3 and  4.  It  will  be 
noted  that  the  line  brush  pins  were  connected  by  a copper 
wire  which  has  been  Sylphos-soldered  to  the  phosphor 
bronze  pins.  This  attachment  means  was  used  because 
wires  attached  by  less  substantial  methods  were  torn  from 
the  pins  by  the  entering  compound.  The  discs,  shown  in 
Fig.  3 were  punched  from  resin-impregnated  molding 
board  and  these  were  loaded  in  the  top  and  the  bottom  of 
the  mold  to  form  the  upper  and  lower  surfaces  of  the 
molded  piece.  They  served  to  prevent  the  wires  from  being 
forced  to  the  sur  face  when  the  compound  entered  the  mold 
and  insured  the  presence  of  a minimum  thickness  of  insu- 
lation over  the  wires.  The  long  strips  of  resin-impregnated 
molding  board  shown  in  Fig.  3 were  loaded  in  the  mold  on 
each  edge  side  of  the  connecting  wires  to  insure  the  presence 
of  the  minimum  essential  thickness  of  insulation.  Cotton- 
flock-filled  phenolic  compound  was  used  to  fill  out  the 
molded  part  by  the  transfer  molding  process,  since  it 
would  bond  well  to  the  resin-impregnated  board  to  form  a 
strong  plastic  section. 

Internal  connections  of  this  type  are  most  helpful  since 
their  use  greatly  simplifies  the  product  assembly  by  making 
the  essential  insulation  also  serve  as  a structural  part.  In 
one  product  the  internal  connections  are  supported  during 
molding  by  means  of  laminated  pieces  which  are  placed 
in  the  mold  before  the  inserts  are  loaded.  Transfer  mold- 
ing is  almost  a necessity  for  the  production  of  products 
of  this  type,  since  the  incoming  material  in  the  fluid  plastic 
state  will  cause  much  less  distortion  than  that  experienced 
with  conventional  compression  molding. 

Vulcanized  fibre  provides  arc  resistance  that  is  unobtain- 
able  with  the  phenolic  compounds,  and  stamped  sheets  are 
often  molded  as  inserts  in  molded  products  to  provide  an 
arc-resisting  surface  where  it  is  needed. 


Fig.  3.  Metal  and  molding  board  inserts  used  in  the 
production  of  pieces  for  electrical  brush  yoke  in  Fig.  4 


Fig.  4.  Phantom  view  (top)  shows  inserts  molded  in  place 
using  transparent  compound.  Actual  yoke  shown  at  bottom 
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mm 


Fig.  5.  Dropping  the  insert  into  a molded  recess  on  the 
volve  handle  during  assembly  to  the  stem  cuts  molding  costs 


Molded  Recesses 

It  is  oftcn  possible  to  assenible  inserts  in  ;t  molded  recess 
after  molding  to  reduce  costs  and  to  perniit  one  piece  to 
serve  in  several  applicatiotis.  Inserts  \vere  fornterly  ntolded 
in  valve  handles  of  the  tvpc  shown  in  Fig.  5.  A re-design 
of  this  part  permitted  the  insert  to  be  dropped  in  a molded 
recess  on  the  molded  part  during  its  assembly  on  the  valve 
stem.  This  change  savcd  the  cost  of  handling  and  loading 
the  inserts  in  the  mold.  Since  several  sizes  of  handles 
are  used  and  since  the  inserts  var  i ed  with  the  application, 
the  manufacturer  stocked  the  insert  types  required  and  the 
variotts  sizes  of  handles  for  sclcctive  assembly  as  needed. 
Thus,  this  change  not  only  reduced  the  part  cost  but  it 
also  cut  in  half  the  stock  of  parts  and  the  mold  insert- 
holding  combinations  that  wcrc  needed.  Otlier  inserts  as- 
semblcd  after  molding  make  u-e  of  roughened  surfaces 


Flg.  6.  Deelgn  lor  a standard  general  purpose  («mais  insert 
wtthout  sealing  ring.  Intended  as  flush  molding  stock  part 


which  hold  tightly  to  the  plastics  material  when  driven 
into  place. 

Another  type  of  insert  is  a small  tapped  “C”  clip  that  is 
easily  produced  at  low  cost.  It  is  nierelv  pressed  into  place 
and  held  by  the  attachment  screw.  It  tnay  be  useil  on 
molded  or  laminated  products.  Attachment  devices  for 
injection-molded  parts  should  be  assembled  on  the  piece 
after  molding  when  possible,  for  their  inclusion  during 
molding  will  prevent  fully  automatic  operation  of  the  in- 
jection  machine  and  introduce  an  important  penalty  in  the 
cost  element. 

The  design  of  inserts  necessitates  several  considerations. 
Well-designed  inserts  must  be  easy  to  load,  they  ntust 
come  free  easily  when  the  part  is  knocked  out  of  the 
mold.  Inserts  must  not  crust  or  distort,  and  tolerances 
should  be  close  for  a tight  fit  in  mold  members  with  shoul- 
ders  to  stop  the  flash  from  flowing  into  threads  and  hoies. 
Inserts  must  have  sharp  corners  at  the  shoulders,  other- 
wise  compound  will  flow  in  from  below,  raising  them  up 
out  of  position. 


Standard  Inserts  for  Molded  Plastics* 
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Anchoring  Inserts 

Anchorage  for  inserts  is  provided  by  several  rneans. 
Screw  machine  inserts  are  often  made  with  a diamond 
knurl.  A very  coarse  knurl  is  necessary  when  used  in  the 
heavy  cloth-tilled  phcnolics.  Hexagonal  rod  stock  is  used 
with  annular  grooves  for  tension  anchorage.  Inserts  made 
from  hexagonal  stock  must  be  turned  round  at  any  point 
that  enters  the  mold.  since  a hexagonal  hoie  in  the  mold 
to  receivc  an  insert  would  be  costly.  Hexagonal  inserts 
should  not  be  used  in  bosses,  because  the  sharp  corners 
inay  produce  stresses  that  will  causc  cracks.  Inserts  with 
sharp  corners  ntust  not  be  used  in  high  voltage  electrical 
apparatus  lest  the  conccntrated  electrical  stresses  at  thesc 
corners  cause  a breakdown.  Stamped  inserts  usc  hoies, 
slots  and  angles  for  anchorage.  Grit  blasting  is  used  to 
roughen  the  surfaces  of  all  inserts  requiring  considcrable 
adhesion  to  the  compound.  Soap  is  often  applied  to  insert 
surfaces  to  reduce  sticking  to  those  surfaces  that  must  be 
deaned  after  molding. 

Squecze  rings  are  frequcntly  used  on  straight  sections 
of  inserts  since  this  ring  will  crush  and  provide  a tight  sea! 
when  the  insert  is  driven  into  the  mold  insert  hoie.  This 
squecze  ring  should  l>e  about  .015"  wide  and  .003'  to  .005' 
thick.  It  will  prevent  the  compound  from  flowing  into 
the  thread  of  the  insert  and  will  also  serve  to  hold  the 
insert  in  place  when  loaded  in  the  ntold  plunger.  Conven- 
tional  male  and  fcmale  inserts  make  use  of  a shoulder  or 
sealing  ring  to  stop  the  compound  from  flowing  into  the 
inserts.  (Continurd  on  page  90) 
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Saran  Tuting 
at  Work . . . 

ooclman 

The  Dow  Chemical  Company 

Light  Weightf  Strength,  Chemical  and 
Electrical  Resistance  Enable  It  To 
Replace  Metals  in  Many  Applications 

PERSONS  not  connected  with  the  plastics  industry, 
or  unfamiliar  with  the  characteristics  of  these 
materials,  frequently  voice  the  question:  “Will  plastics 

replace  metals?” 

Although  not  always  specifically  stated,  their  question 
usually  implies  complete  replacement.  To  anyone  having 
even  a basic  knowledge  of  plastics  such  queries  are  about 
as  logical  as  would  he  the  question : “Will  music  replace 

moving  pictures?”  The  replacement  of  one  material  by 
another  has  been  going  on  almost  since  the  beginning 
of  human  progress — bnt  only  insofar  as  the  one  material 
better  meets  the  requirements  of  a particular  job.  Char- 
acteristics of  various  materials  are  as  mvriad  as  the  needs 
of  man,  and  the  replacement  of  one  by  another  can  never 
be  more  than  a matter  of  degree. 

In  lining  up  Saran  pipe  and  tubing  and  their  metallic 
counterparts  on  opposite  sides  of  the  drawing  board  there 
are  just  two  basic  questions  for  consideration — cost  and 
suitabil itv  to  the  job.  These  factors  are,  however,  directly 
interrelated  in  that  each  may  have  a definite  bearing  upon 
the  other. 

Initial  cost  of  the  material  is  easily  computed,  and 
just  as  the  higher  cost  of  copper  pipe  excludes  it  from 
uses  where  iron  pipe  will  serve  as  well,  so  the  proportion- 
ately  higher  cost  of  Saran  pipe  automatically  excludes  it 
from  applications  where  its  special  characteristics  are  of 
no  particular  advantage. 

Installed  cost  and  long-term  cost,  however,  are  affected 
( Continued  on  page  99) 
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A pocket-knife  and  a simple  flaring  device  enable 
workmen  to  make  new  connections  "almost  in  a mat- 
ter of  seconds"  with  any  of  the  standard  fittings 


These  Saran  drain  lines  from  chemical  laboratory 
sinks  replaced  vitrified  tile,  which  leaked  at  joints 

I 


Saran  piping,  tubing  and  fittings  combine  in  water 
purification  unit  with  metal  valves  and  fittings 


AUGUST  1944 


PLASTICS 


21 


Pre-forming  and  Posi-iorming 
Strengthen  Complex  Shapes 


Examplaa  ol  port»  mad*  by  hot  formtng  "Micarta  444.*'  Thi»  la  dona  in  manner 
•Imllar  lo  that  ol  matal.  Wood  or  othor  inaxpanalva  molda  moy  bo  employad 


Two  gradaa  ol  "Mlcorla  444"' — Iho  dork  graon  (loit)  and  light  lan.  tho  lattar 
balnq  ba  ti  ar  aultad  lo  daap-drawlng  and  tha  lormlng  ol  mora  Intricale  conloura 


Hot-Formed  Laminates  Hetain 
Original  Properties;  Pre - 
Formed  Resins  Strengthened 
By  Fibres,  But  Easy  to  Mold 


TWO  processes  announced  recently  by  West 
inghouse  Electric  and  Manufacturing  Com- 
pany promise  to  ease  considerably  the  task  of 
forming  difficult  shapes  while  retaining  excep- 
tional  strength. 

Hitherto.  whenever  manufaeturers  desired  to 
produce  unusual  shapes,  it  was  necessary  to 
use  moldings  in  which  a resin  was  used  to  bond  a 
flocculent,  granular  or  powdery  filler,  such  as 
wood  flour.  The  material  was  marked  by  lack 
of  strong  intercontinuity  of  the  fibres,  which  pro- 
duced  a comparatively  weak  and  brittle  plastic. 

Post-forming 

Known  also  as  hot-forming.  this  process  lias 
produced  a new  material  termed  Micarta  444, 
a special  laminated  phenolic  which  retains  un- 
usual properties  even  after  the  forming  process. 
Originally  developed  for  aireraft,  the  plastic  has 
been  accepted  for  use  as  trim  tab  fairing,  accumu- 
lator  covers,  aviators’  chart  cases,  fuselage  tail- 
whecl  housing,  wing-gun  ammunition  feeds  and 
ejeetion  chutes.  The  process  may  be  extended 
after  the  war  to  forming  of  parts  previously 
drawn,  formed  and  processed  from  thin  metal 
sheets. 

The  hot-forming  process,  as  applied  to  Micarta 
444,  results  in  the  material  passing  through  a 
stage  of  considerable  flexibility  when  heated 
rapidly  to  a temperature  of  about  275*  F. 

When  cooled  to  ordinary  temperature,  it  re- 
covers  its  average  physical  properties. 

First  step  in  the  fabrication  of  a shape  is  to 
determine  the  correct  forming  temperature  for 
proper  bending  of  the  flat  plastic.  This  is  done 
by  cutting  a small  strip  of  material  and  placing 
it  in  the  source  of  heat  until  the  desired  flexibility 
is  attained.  This  can  be  done  by  means  of 
parallcl  hot  plates,  oil  or  metal  baths,  hot  air 
ovens,  infra-red  radiant  heat  and  dielectric  heat- 
ing.  Deep  drawing  is  another  charactcristic  es- 
sen tial  for  success  in  hot-forming.  Micarta  444 
is  distinetive  in  its  possession  of  this  property. 
surpassing  even  ordinary  Micarta.  The  mold 
for  this  test  is  made  from  wood,  concrete  or 
Micarta  itself. 

Similar,  but  not  quite  as  good  results  may  be 
obtained  with  such  other  plastic  materials  as 
v nylite,  cellulose  acetate,  cellulose  acetate  butvrate 
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Electric  fence  cdntrollcrs,  with  transparent  housings  of  shatterproof 
Tenite,  aid  in  segregating  livestock  and  protecting  gardens  from  predatory 
animals.  At  approximately  one-second  intcrvals,  an  oscillating  rotor  pendu- 
lum,  visible  through  the  Tenite  housing,  delivers  a charge  to  the  fcncc 
wire.  A neon  signal  light  inside  the  housing  indicates  whether  a proper 
charge  is  being  placed  on  the  wire. 

This  Tenite  housing  will  not  dent  or  eorrode,  and  its  dirt-resistant  sur- 
face  is  permanently  lustrous.  Tenite  has  low  moisture  absorption  and  good 
dimcnsional  stability.  It  is  a tough  material  that  withstands  hard  wear 
and  rough  treatment.  The  many  Tenite  produets  used  on  the  farm  inelude 
garden  tool  handles,  inseeticide  sprayers,  irrigation  tnbes.  lightning  arrest- 
ers,  and  inilking  machinc  parts.  For  further  information  about  Tenite 
and  its  many  uses,  write  TENNESSEE  EASTMAN  CORPORATION  (Sub- 
sidiarv  of  Eastman  Kodak  Company),  KINGSPORT,  TENNESSEE. 


TENITE  REPRESENTATIVES 

AVte  York,  10  East  toth  Street. 
Buffalo,  1508  Hand  Buiiding. 
Chicago,  1564  Huilders'  Buiid- 
ing. Dagton,  Ohio,  305  Third  Na- 
tional Buiiding.  Detroit,  904-5 
Stephenson  Buiiding.  Leomin- 
ster,  il assachusetts , 39  Main 
Street.  Washington,  D.  C,,  1125 
.Earle  Buiiding ...  Pacific  Ooast: 
Wilson  & Geo.  Meyer  8 ; Com- 
pany— Sa» Francisco,  15th  Floor, 
333  Montgomery  Street,  Los 
Angeles,  402  Arcliitects  Buiid- 
ing, Seattle,  1020  4th  Ave.,  So. 

Electro- Line  fence  covtroller 
housings  are  molded  hg  Eelipte 
Moulded  Products  Pompong. 


Flow  chart  showing  pre-forming  process 

and  other  materials.  Micorta  444  has  a tensile  strength  up 
to  13,000  psi,  flexural  strength  of  19,000  psi,  compressive 
strength  of  30,000  psi ; density  one-half  that  of  alumnium ; 
thermal  conductivity  of  6 x 10“*;  does  not  become  as  brit- 
tle  as  glass  at  temperatures  below  0;  maintains  85%  of  im- 
pact  strength  and  gains  25%  in  ultiniate  tensile  strength  at 
— 4°  F;  does  not  wilt  at  high  temperatures,  but  maintains 


60%  of  tensile  and  gains  50%  in  inipact  strength  at  170' 
F,  which  is  the  softening  point  of  the  average  thernio-  t 
plastic.  The  permissible  radius  of  bend  for  shapes  may  be 
as  little  as  1/32"  for  1/32"  thickness,  or  3/32"  for  1/16" 
thickness. 

After  cooling,  the  hot-formed  plastic  retains  the  same 
strength  it  possessed  as  a flat  laminate,  and  its  appearance 
remains  the  same.  Among  the  many  postwar  uses  which 
have  been  suggested  are  furniture,  light  railroad  cars  and 
automobiles. 

Pre-forming 

The  basis  of  pre-forming  is  a screen  formed  into  the 
desired  shape,  over  which  dispersed  fibres  suspended  in 
water  are  felted  out.  If  the  fibres  have  been  individually 
coated  or  impregnated  with  a suitable  resin  before  being  ■ 
deposited  on  the  screen,  the  felted  article  will  in  fact  be 
a raw  plastic  pre- form,  to  be  hot-molded  in  a press  as  the 
final  step.  The  principal  problem  is  to  selectively  attach 
particles  of  risens  to  fibres  in  an  aqueous  solution  without  J 
undue  loss  of  expensive  materials.  In  some  cases,  it  is 
intended  that  the  fibres  settle  in  layers  of  exactly  uniform 
thickness : in  others,  there  niust  be  adjacent  thick  and  thin 
sections.  With  the  contnionest  of  materials,  such  as  kraft  < 
pulp  fibre  and  a simple  phenolic  resin,  excellent  prop- 
erties  have  been  attained:  Whereas  laminated  Micarta 
has  a tensile  strength  of  14,000  psi;  flexural  strength  of 
20,000  psi,  and  impact  strength  of  54  in-lb,  and  Moldarla  a 
tensile  strength  of  7600  psi;  flexural  strength  of  10,000 
psi  and  impact  strength  of  36  in-lb,  preformcd  plastics  can  < 
be  produced  with  approximately  14,000  psi  tensile  strength, 
18,500  psi  flexural  strength  and  65  in-lb  impact  strength.  I 

The  pre-forming  process  follows  this  general  patternt  I 
Individually-dispersed  textile  or  wood  fibres  are  agitated  in 
water  and  beaten  with  the  resinous  fluid,  which  imprcg-  t 
nates  each  fibre.  The  pulpy  mixture  is  97-99%  water  j 
by  weight  at  this  point.  The  mixture  is  sucked  into  a 


Intricate  ehapes  con  be  produced  with  "Mlcarlo  444".  which  retalne  It»  strength  after  being  formed 
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Properfies  of  Micarta  444 


Tan  Dart  Green 


With 

Grain 

Cross 

Grain 

Properties 

With 

Grain 

Cross 

Grain 

1 1 000  ... 

...  13,000 

1 1 .000 

0.9  x 10° 
10  

0.9  X 10° 

12 

Modulus  of  elasticity... 

Tensile  elongation — % 

...-  i.ixio«. 

1.1x10° 

..  9 

;9 

19  000 

16,000 

.... Flexural  strength 

24,000 

18,000 

2.0 

.2.3 

Izod  impact  strength 

6.0 

5.0 

1.3 

.0.7 

...Jzod  impact  strength 

edgewise,  ft-lb/l"  width  3.0  2.0 

33.000  .* Compressive  strength  flatwise  37,000 

16.000  .....Compressive  strength  edgewise  20.000 

240  v/mil Djelectric  strength,  short  time  200  v/mil 

130  v/miL_ _Dielectric  strength,  step  by  step.  100  v/mil 

1.37 ....Specific  gravity  ..._ 1 .39 

6.0  „Water  absorption  (ASTM) 

3x1x1/16  (weight  gain,  24  hr' — 4.5 

l Appro*.  0.00061  cal/ 

I sec/°C/sq  cm/cm  ...  Thermal  conductlvity  .. Approx.  0.00061  cal/ 

sec/  °C/sq  cm/cm 

' Approx.  31x1 0e  per  °C.  Thermal  coefficient  of 

expansion  Approx.  31x10°  per  °C 

i Approx.  0.4  Specific  heat  — Approx.  0.4 


I NOTE:  Properties  are  average  value  based  on  tests  made  by  ASTM  method 
Samples  were  tested  in  "as  recéived"  condition  at  approximately  70°  F. 
*Tan  grade  has  ultimate  elongatioh  of  40%  diagonally;  darlc  green,  25%. 

I copper  screen  mold  shaped  like  the  finished  product,  the 
i piece  is  dried  and  is  finally  molded  under  pressure  and 
heat  into  final  condition.  The  fibres  bolster  the  strength 
of  the  resin  to  give  an  excellent  structural  material  with 
■ high  tensile  strengths. 

The  filler  fibre  is  received  in  the  form  of  paper-like 
sheets.  After  the  preform  has  collected  the  fibrous  pulp. 
it  contains  about  35%  water  by  weight.  The  photos  show 
a streamlined  fillet  for  an  airplane  tail.  The  bullet- 
i shaped  pieces  shown  are  shell-noses  also  fashioned  ex- 
perimentally  from  the  plastic,  while  the  glass  jar  contains 
the  material  in  its  original  liquid  form.  Pre-formed 
plastics  are  generally  one-third  as  strong  and  one-third 
as  heavy  as  aluminum  alloys  used  in  aircraft,  but  can  be 
made  three  times  thicker  than  the  aluminum  alloys.  Thus, 
for  a given  weight,  the  plastic  member  will  be  as  strong 
in  tension  and  compression  as  the  aluminum  alloy,  while 
the  added  thickness  will  give  the  plastic  three  times  the 
resistance  to  bending,  which  is  important  where  buckling 
is  a critical  design  factor.  Among  other  war  uses 
possible  are  aircraft  propeller  spinners. 


Advantages 

Pre-forming  combines  the  strength  of  woven  or  felted 
fibres  with  the  formability  of  powder  molding.  After  the 
war  it  is  likely  to  play  an  important  role  in  replacing  of 
lighter  metals  for  machine  parts,  of  powders  molded  into 
intricate  plastic  shapes ; in  radio  and  refrigerator  cabinets, 
automobile  doors,  dashboards  and  other  body  parts ; lug- 
gage,  cameras,  furniture,  typewriter  frames  and  filing 
cabinets. 


How  the  individual  fibres  add  strength  to  the  plastics 
is  illustrated  by  the  fact  that  the  resin  itself  which  is 
used  in  the  solution  has  an  effective  tensile  strength  of  only 
i some  4000  psi,  whereas,  an  individual  fibre  of  flax,  for 
example,  has  an  ultimate  tensile  strength  of  around  150,000 
psi — half  again  as  strong  as  all  but  the  finest  of  tool  steels. 
It  is  these  fibres  which  bolster  the  strength  of  the  resin  in 
pre-formed  plastics  to  give  them  their  unusual  tensile 
strengths. 


Variations  in  the  pressure  applied  during  final  molding 
can  be  utilized  to  produce  different  results,  ranging  from 
a cork-like  substance  to  a dense,  strong  material  re- 
sembling  hardwood.  end 


Dr.  A.  Allan  Bates,  manager,  Westinghouse  Research  Labora- 
tories' chemical  and  metallurgical  department,  holds  pre-formed 
airplane  tail  fillet.  In  foreground  (right)  is  jar  with  materal  in 
original  form;  left  are  shell  noses  experimentally  pre-formed 

Research  engineer  hoists  copper-screen  form  out  of  plastic  mix- 
ture  after  pump  has  sucked  resin-impregnated  wood  fibres  on  to 
the  form.  After  being  dried  and  molded,  the  material  becomes 
tough  and  smooth.  Item  is  same  tail  fillet  shown  in  photo  above 
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Piasiics  Aid  Hypochiorination 


lij  M.  JULy 

Vlce-Presi  dent 
% Proporfioneers,  Inc.  % 


Cast  Acrylics  in  Water  Txeatment 
Provide  Pattern  for  Extension 
Throughout  the  Chemical  Industry 
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Tran»  par  *ney  featur»  of  m.thyl  mothacrylat»  in  Chom-o-Fo«d«r 
part»  permits  operator  lo  obaarva  movements  oi  valvoa  and  fluid 


THE  transparency  and  resistance  to  corrosion  of  cast 
acrylics  have  made  possiblc  a new  series  of  applica- 
tion» of  this  material  in  the  chemical  industry  in  connec- 
tion  with  hypochiorination  work. 

The  problem  faccd  rccently  by  % Proportionccrs,  Inc.  % 
was  to  find  a substitute  for  cxpensivc  and  hard-to-machinc 
mctals  such  as  Hastelloy  and  KA2SMO  stainless  steel. 
The  use  of  these  mctals  was  furthcr  impcdcd  by  thcir  sus- 
ceptibility  to  corrosive  action  caused  by  the  reagent»  used 
in  the  trcatment  of  water  and  sewerage.  After  experi- 
mentation  in  plastics  it  was  found,  in  addition  to  solving 
these  problems,  that  they  could  be  utilized  to  far  greater 
rxtent  than  metals  by  being  formert  in  a tnanner  impossible 
to  normally  machine.  Other  quickly  apparent  advantages 
were  a neater  appearancc  and,  highly  important  in  the 
field  of  water  sterilization,  the  ability  of  the  operator  to 
observe  all  moving  part»  and  liquid  flow. 

Let  us  examine  the  heavy  duty  Chcm-O-Feeder  on  the 
front  cover.  The  unit  shown  has  a drive  motor  cross- 
connected  to  the  starting  switch  of  a water  pump,  which 


results  in  feeding  in  strict  step  with  the  pump  delivery. 

Its  “See-Thru”  reagent  head  is  made  of  methyl  metha- 
crylate  having  extreme  chemical  inertness,  being  unaffected 
by  alkalis,  oxidation  agents  such  as  chlorine  and  hypochlor- 
ite  Solutions  and  most  inorganic  acids.  In  fact,  every  chemi- 
cal used  in  waterworks  and  sewerage  can  be  handled  by 
this  material.  It  is  also  far  more  durable  a material  than 
its  predecessors.  The  transparent  feature  of  the  thenno- 
plastic  tnakes  it  possible  for  the  operator  to  observe  the 
action  of  the  diaphragm  and  check  valves  as  well  as  the 
movement  of  the  liquid  being  fed.  Though  the  reagent 
head  is  furnished  with  either  rubber  hose  or  plastic  tubing 
according  to  specification,  the  standard  fittings  are  for  the 
latter. 

The  reinforced  diaphragm  used  is  made  of  Vinylite 
copolvmer  plastic  having  a flexing  life,  strengt h and  chem-  ■ 
ical  resistance  superior  to  any  material  formerly  used  for 
this  application. 

The  chemical  feeding  rate  may  be  selected  and  changed 
at  will  while  the  Chem-O-Feeder  is  in  operation  by  simply 
turning  the  feed  selection  knob  which  is  directly  connected 
to  the  displacetnent  niechanism  and  visual  stroke  length  I 
indicator.  Plastics  are  again  found  on  this  unit  in  the  I 
cover  which  fully  protects  the  stroke  length  indicator  dial.  I 
A dosage  calculator  is  printed  right  on  this  plastic  cover 
telling  how  to  make  up  Solutions  and  how  to  set  the  feed 
at  the  proper  stroke  length  for  various  pumping  rates. 

The  chemical  itself  is  fed  in  a continuous  stream  avoid- 1 
ing  "shot”  feeding  and  uneven  distribution  of  the  solution.  ; 
It  is  able  to  handle  a range  of  applications  ineluding  soda  - 
ash,  lime  slurry,  aqua  atnmonia,  activated  carbon,  alumi- 
nunt  sulphate,  sodium  silicate,  diluted  acid,  ferric  chloride, 
Calgon  and  others,  as  well  as  hvpochlorite  solution.  Duplex 
and  Triplex  Multi-Control  feeders  have  been  dcveloped  for 
cases  where  more  than  one  chemical  is  to  be  fed  at  a time.  j 

These  new  plastic  development»  are  rcflected  in  hetter  J 
equipmcnt  being  availablc  for  chemical  industry  and  ntuni-  ! 
cipal  application.  end 


FRONT  COVER 

M.lhyl  m.lhacrylat»  mak*.  II»  app.aranc.  Ihl»  month  In 
lh«  "Ch.m  O F».d*r"  manufaeturod  by  % Pro  portion  ..r», 
Inc.  %,  wh.re  It  I»  u«ed  In  th*  r.aq.nt  hoad.  Il» 
lmp»rrlou»nM»  lo  corrosion.  Iransparoncy  and  dur 
ablllly  loaturo»  mak»  II  Id. al  lor  work  In  Iho 
chomlcal  fl. Id.  particularly  In  hypochiorination. 


Tfccvi  i*t  60  SectutcU 


Again,  and  again,  and  again  this  one-minute  operation  will  restore 
the  clutch  head  Type  “A”  Bit  to  its  original  efficiency.  Contrast  the 
elimination  of  cost  and  delay  attained  by  this  simple  application  of 
the  end  surface  to  a grinding  wheel . . . as  against  the  expense  and 
bother  of  “back-to-the-factory”  shipment  of  bits  for  recondition- 
ing.  Consider  also,  the  rugged  structure  of  this  Type  “A”  Bit  . . . 
a factor  that  enables  it  to  deliver  a longer  uninterrupted  spell 
of  service  on  the  Line  between  reconditioning  grindings.  The 
definitely  longer  total  life  of  clutch  head  Type  “A”  Drivers  is  an 
economy  item  that  has  a direct  bearing  on  final  production  costs. 

Clutch  head  offers  seven  major  features  that  contribute  to 
faster,  safer,  and  lower-cost  production  and  service.  You  may  ex- 
amine  and  test  these  features  right  at  your  own  desk.  Ask  us  to 
mail  you  sample  of  this  Type  “A”  Bit  along  with  package  assort- 
ment  of  clutch  head  Screws  and  illustrated  Brochure.  You 
will  discover  why  clutch  head  is  The  Screw  That  Seiis  Itself. 


This  is  the  only  modem 
screw  that  may  be  operated 
with  the  ordinary  type  screw- 
driver;  even  with  a piece  of 
flattened  steel  rod  in  emer- 
gency  . . • so  important  in 
simplifying  field  problems  in 
war  and  peacetime  service. 
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Note  the  straight- walled 
Clutch  matohed  bv  the 
straight  sides  of  the  Driver.  No 
tapered  entry  to  create  ride- 
out  tendency.  No  end  pressure 
required.  This  means  elimi- 
nation of  fatigue  factor  for 
sustained  high  production. 


UNITED 
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L UMINESCENCE 
Present  and  Future 


In  daytime.  decoralive  items  such  as  these.  made  with 


WIDESPRF.AD  and  increasing  use  of  luminescent 
pigment*  with  plastics  for  war  purposes  has  stimu- 
lated  great  interest  in  the  post-war  development  of  this 
trend.  Interest  is  not  limited  to  the  pre-war  novelty  field, 
but  also  extends  to  numerous  phases  of  everyday  eivilian 
Hfe.  ...  ' 

In  war,  luminescent  pigments  are  used  as  low-intensity 
light  sources  to  provide:  (1)  improved  night  visibility.  and 
(2)  eniergency  illumination  in  the  event  of  a blackout 
or  power  failure. 

There  are  two  general  types  of  luminescent  pigments: 
Fluoresccnt  and  phosphorescenf.  The  fluorcscent  emit 
light  only  during  the  time  of  excjtation  by  an  ultraviolet  or 
‘‘black”  light,  and  have  no  useful  afterglow. 

Phosphorescent  pigments  contintie  to  emit  light  for  a 
period  of  time  from  a few  minutes  to  several  hours  after 
the  exciting  light  is  removed.  • These  pigments  may  be 
activatcd  by  any  light  source  if  used  only  for  their  after- 
glow propcrtics. 

Fighteen  grades  and  color  types  rangitig  from  violet  to 
red  have  been  developed.  These  colors  are  non-toxic,  con- 
taining  no  radioactive  satts,  and  are  produced  and  used  on 
a tonnage  scale.  Prices  have  been  reduced  80-95%  from 
the  prewar  price  range  to  the  present  cost. 

Luminescent  pigments  are  used  in  clear  antl  translucent 
plastics,  are  printed  on  npaque  plastics,  in  paints  and  lac- 
quers,  on  coated  and  filled  papers,  in  coated  and  printed 
textiles,  in  decalcomanias  and  in  printing  inks.  Synthetic 
resins  are  generally  hest  as  the  vehicle  for  use  with  paints, 
inks  and  other  coatings. 


phosphorescent-pigmented  plastics.  are  activated  by  light 


m J).  MMiL 

Market  Development  Division 
The  New  Jersey  Zinc  Company 


For  visibility  at  night,  luminescent  pigments  are  used 
with  ultraviolet  or  “black”  light.  Aviation  equipment 
(dials,  instrument  instruetion  and  identification  plates, 
navigational  maps,  charts  and  computers,  and  directional 
and  identification  markers),  which  use  luminescence  exten- 
sively,  are  visible  to  and  usable  by  dark-adapted  eyes.  And 
—of  vital  itnportance — the  dark  adaptation  of  the  eye  is 
not  affeeted  by  the  luminescence.  When  the  gazc  is  shifted 
from  the  non-glaring  “glow”  of  the  instruments  and  other 
equipment  to  the  dark  surroundings,  night  visibility  is  not 
destroyed  as  would  be  the  case  i f the  eyes  were  exposed 
to  the  glare  of  conventional  illumination.  Besides,  at  the 
low  intensities  utilized  for  war  purposes,  the  luminescence 
is  visible  only  a very  short  distance,  thus  preeluding  detec- 
tion  by  the  enemy. 

Plastics  Used  [xtensively 

In  many  of  the  war  applications,  the  pigment  is  incor- 
porated  into  the  plastic  resin  prior  to  molding,  casting, 
lamination  or  fabrication.  For  other  uses,  the  desired 
markings  are  made  luminescent  by  printing  with  suitable 
inks  on  the  finished  plastic,  or  by  coating  the  surface  of 
the  plastic  with  the  pigment  and  printing  over  this  surface 
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At  night  the  full  beauty  of  phosphorescence  becomes  visible  as  the  pigment  emits  its  characteristic  afterglow 


with  a positive  plate,  which  results  in  a reverse  effect. 

If  the  luminescent  pigment  is  introduced  directly  into 
the  plastic,  a transparent  or  translucent  plastic  is  of  course, 
required  to  permit  luminescence  of  sufficient  intensity  to 
be  used.  When  one  of  the  printing  or  coating  processes 
is  utilized  to  imprint  the  luminescence,  any  surface  suit- 
able  for  printing,  including  plastics  can  be  used. 

Markings  on  such  items  as  instrument  panel  dials  and 
navigational  computers  are  usually  printed  by  the  silk 
screen,  letterpress  decalcomania  or  “bronzing”  (dusting) 
methods,  with  synthetic  resins  as  the  vehicles  for  the 
luminescent  pigment  (Fig.  2).  Most  instruction  plates 
generally  are  prepared  by  coating  the  surface  of  the  plate 
with  phosphorescent  pigments  (in  synthetic  resin  vehicle). 
and  then  screening  the  phosphorescence  in  areas  where  it 
is  undesired  by  printing  with  a positive  plate,  using  non- 
luminescent  printing  inks. 

Signs  and  markers  are  produced  either  by  printing  or 
coating,  or  by  painting  the  sign  on  the  face  of  luminescent 
plastics  (Fig.  3).  Textiles,  when  used  as  directional  signs 
or  markers,  are  coated  with  phosphorescent  pigments  (in 
synthetic  resin  vehicles),  and  any  required  information  is 
printed  on  the  luminescent  surface. 

Phosphorescence  for  Emergency  Light 

Quite  often  it  is  necessary  to  carry  on  activit:es  during 
a blackout  or  power  failure  without  the  aid  of  visible 
lights.  Under  such  conditions,  phosphorescent  pigments 
in  the  form  of  pigmented  fabrics  are  used  as  emergency 
light  sources. 


Luminescence  Post-war 

When  considered  from  the  standpoint  of  wartime  expe- 
rience  with  luminescence,  the  increased  productive  capacity 
and  greatly  reduced  costs,  peacetime  applications  for 
luminescent  pigments  appear  practical  and  economical. 
What  all  of  these  post-war  uses  will  be  is  difficult  to  pre- 
dict.  However,  a number  of  practical  applications  in  con- 
nection  with  plastics  appear  self-evident. 
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Fig.  1.  Contact-printing  phosphorescent-sentitized  plate  from 
above  phosphorescent  drawing  makes  master  negative  template 
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Flg.  2.  Fluorescent  dials  In  daik  under  ultraviolet  light  Fig.  3.  Sign*  made  with  luminescent-pigmented  plastice 


Architectural  U ses 

Uses  indicated  in  the  architectural  field  include  lumines- 
ccnt  decoration  and  design,  ornaments,  directional  and 
identification  signs  and  markers  (Fig.  3).  These  decora- 
tive  effects  may  be  obtained  in  a number  of  ways:  painted 
or  printed  rnurals  or  simple  designs,  in  ornaments,  and 
on  draperies,  upholstery  or  floor  and  wall  coverings. 
Luminescent  plastics,  and  synthetic  resins  as  vehicles 
for  luminescent  paints  and  printing  inks,  undoubtedly 
will  play  an  important  part  in  this  field. 

The  use  of  luminescent  decorations  will  find  immediate 
application  where  darkness  or  semi-darkness  prevails  in  the 
home  (television  receivers  or  home-movie  projection  rooms, 
as  illustratcd  in  Fig.  4),  and  in  public  buildings  (theatres, 
cocktail  lounges,  etc.). 

Uses  in  Industry 

Industry  will  bc  interested  in  luminescent  dials  and  in- 
struments (Fig.  2),  signs  and  markers,  identification 
buttons,  safety  wamings,  advertising  billboards,  displays. 
trade-names  and  produet  name  plates,  packages  and 
labcls,  and  advertising  novelties. 

It  is  quite  possiblc  that  fluorescent  dials  and  instruments, 
when  used  with  the  new  mcrcury-arc,  fluorescent  or  other 


Flg.  4.  Fluorescent  horn*  furnishlngs  provldø  enough  light 
(or  movement  in  dark  but  do  not  interiør*  with  television 
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types  of  lighting  which  emit  a high  percentage  of  ultra- 
violet light,  will  be  brighter  and  more  visible.  Identifica- 
tion buttons,  badges  or  cards,  when  printed  with  lumines- 
cent inks  on  luminescent  paper  or  in  plastics,  will  offer 
an  additional  measure  of  protection  against  forgery.  Phos- 
phorescent  signs,  markers  and  safety  warnings,  as  well 
as  phosphorescent  dials,  act  as  emergency  light  sources 
in  the  event  of  a power  failure,  permitting  easy  idenfica- 
tion  and  location  of  vital  equipment,  and  safe  movement 
in  the  dark.  In  the  field  of  advertising,  luminescent  pig- 
ments  offer  many  unusual  and  dramatic  ways  for  display 
of  sales  messages. 

Another  application  of  interest  to  industry  is  the  use  of 
phosphorescent  pigments  as  the  light  source  in  the  con- 
tact-printing  of  photo-templates.  (Fig.  1).  In  this 
process,  a metal,  plastic,  or  wood  surface  is  coated  with 
a plastic  resin,  gcnerally  cellulose  acetate  pigmented  with 
a suitable  phosphorescent  pigment.  The  surface  is  lightly 
rubbed  to  take  drawings.  After  the  phosphorescent  draw- 
ing  is  excited  by  exposure  to  a light  source,  a master  plate 
is  made  by  contact-printing  methods.  Any  number  of  pat- 
tern  plates  can  bc  made  from  the  master  plate  since  it  also 
is  phosphorescent,  assuring  accuracy  of  reproduetinn,  and 
clitninating  the  necessity  for  expensive  camera  equipment. 

Many  produets  going  into  the  home  or  used  by  the  gen- 
eral consumer  niay  bc  wholly  or  partly  luminescent,  such 
as  radio  and  television  dials  and  control  knobs,  furniturc 
trim  and  upholstery,  draperies,  wall  and  floor  coverings. 
produet  name  plates  on  electrical  equipment  and  other 
household  itetns,  telcphones,  ash  trays  and  dresser  sets. 
Signs  and  markers,  stairway  risers  and  railings,  switch 
plates,  lamp  shade  and  bases,  mirror  frames  and  other 
items,  i f phosphorescent,  permit  safe  movement  in  the 
darkness. 

Some  of  these  uses  are  decorative  only,  while  other  items 
are  both  decorative  and  utilitarian  in  that  they  not  only 
add  some  color  and  decorative  design  to  the  home  but  at 
the  same  time  act  as  low-intcnsity  light  sources  for  use  as 
guides  in  the  dark. 

Other  and  probably  more  interesting  and  useful  appli- 
cations  will  bc  developed  by  the  plastic  manufaeturer  or 
processor  after  he  becomcs  acquainted  with  the  properties 
and  limitations  of  these  colorful  luminescent  pigments 
through  trial  and  test.  end 
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A CINCH  FOR 


In  the  designing  room  of  CINCH  many  of  radio  s 
most  serviceable  features,  represented  by  small  metal 
plastic  parts,  were  "bom".  Here  you  MEET  MEtal 
Plastics  Engineering  "at  tops"  at  the  start.  And  when 
having  expressed  the  need,  you  watch  it  supplied,  fol- 
lowing  thru  from  its  inception,  visualized  on  the  drawing 
board,  on  through  the  many  phases  of  modern  manu- 
facturing,  you  know  that  what  is  "A  Cinch  for  us"  must 
result  in  "A  CINCH  for  you".  For  example:  the  Diheptal 
socket  in  communications.  CINCH  offers  a complete 
metal  plastic  service  for  small  and  intricate  assemblies. 


MANUFACTURING  CORPORATION 

2335  WEST  VAN  BUREN  STREET  • CHICAGO  12.  ILLINOIS 
SUBSIOIARY  OF  UNITED-CARR  FASTENER  CORPORATION  • CAMBRIDGE,  MASS. 


CINCH 


No.  2 of  a Serie*  of  Adverti»ement*:  "MEET  MEtal  Pla*»ic*  Engineering" 
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The  lettering  on  the  neon 
type  of  sign  is  badly  dis- 
torted  when  viewed  from 
an  angle  at  night  (above) 
and  it  is  even  marred  by 
reflections  in  a head-on 
view  by  daylight  (right) 
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Coiored  Laminates 
ior  Display  Purposes 


Translucent  Lettering  in  Color,  When  Illuminated  From 
Behind,  Presents  Attractive  Signs  Without  Neon  Distortion 


46»  U1LT-IN  color”  in  laminated  plastic  is  now  an 
D accomplished  fact  on  a conuucrcially  practical 
basis.  By  a perfccted  proccss,  opaque  and  translucent 
areas  can  Ite  incorporated  into  the  same  laminated  sheet  in 
the  pressing  or  "cooking”  proccss  so  as  to  becomc  an 
integral  and  homogencous  part  of  the  sheet  itself. 

This  new  development  has  unlimited  possibilities  partic- 
ularly  in  the  sign  industry:  for  commercial  displays,  for 
road  signs  and  markers,  for  illuminated  advertising,  and 
for  indirect  lighting  with  decorative  effects. 

Faithful  reprodurtions  of  stylized  lettering  and  illustra- 
tions,  with  microscopic  detail,  are  possiblc  in  black  and 
white  or  in  full  color.  When  translucent  areas  are  used 
. for  the  lettering,  the  laminated  sheet  can  be  lighted  fron) 
behind  to  make  possibly  the  most  readable  sign  yct  de- 
vised. 

With  either  ordinary  electric  bulbs  or  cold  cathode 
tuhes,  the  efTect  of  a neon  tube  sign  can  be  simulated  in  any 
color  with  many  advantages  over  the  former  glass  tubing 
application.  Whereas  the  neon  signs  necessitated  the  use 
of  transformers  and  became  unsightly  with  broken  tubes. 
the  plastic  panel  has  none  of  these  disadvantages.  Fur- 
thermore,  there  is  no  unreadable  distortion  in  the  plastic 
»ign  when  viewed  from  an  angle  and  it  presents  a dear 


attractive  message  in  the  daylight  as  against  the  lighted 
tubes  which  become  conftised  at  any  angle  other  than 
head-on  and  which  are  useless  in  the  daylight  to  a very 
great  extent. 

The  new  plastic  signs  offer  both  an  extremely  low  ini- 
tial cost  and  reduced  costs  all  along  the  way.  Shipping 
and  crection  costs  are  low  because  of  the  lightweight 
and  unbrcakable  qualities,  expensive  service  calls  are  elim- 
inated  because  there  is  no  fragilc  glass  to  shatter,  no  re- 
painting  or  maintenance  necessary,  and  the  cost  of  electric 
current  for  lighting  has  been  reduced  to  the  minimum. 

There  are  other  applications  for  this  patented  process 
for  laniinating  different  coiored  plastics.  Automobile 
license  plates  so  made  could  be  full  weatherproof  and 
dearly  visiblc  by  day.  If  snapped  like  a watch  crystal 
into  a bezrl  recessed  into  the  back  deck  of  a car,  the  tag 
could  be  illuminated  by  a bulb  that  also  lights  the  rear 
conipartment.  In  this  manner  the  license  plate  will  not 
destroy  the  airflow  of  a streamlined  car. 

Manufacturers  will  undoubtcdly  find  other  uses  for  the 
prccision  placing  of  varicotored  plastics  together  in  one 
complctely  fused  panel.  This  new  development  by  the  Halo 
Display  Products  Corporation,  Philadelphia,  Pa.,  opens  the 
door  to  many  new  applications  for  plastics.  end 
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RAINWEAR  for  soldiers  . . . or 
WATERPROOFED  FABRICS  for  the  younger  generation 


There  are  practically  no  limits  to  the 
versatility  of  our  fabric  coating  fa- 
cilities. 

Today  our  plants  are  turning  out 
millions  of  yards  of  heavy  duty  fab- 
rics,  uniformly  proofed  against  water 
and  many  other  fabric  destroying 
elements. 

Tomorrow’s  production  may  be 
yards  of  soft,  non-allergic  cottons 
for  sanitary  sheetings  or  baby  clothes 
—or  thousands  of  yards  of  tough, 
swanky  simula ted  leather  upholster- 
ies — or  simply  waterproofing,  with 
clear  filmy  plastics,  dainty  curtain 
materials  for  a lady’s  shower. 


You  as  a manufacturer  may  or  may 
not  be  interested  in  these  particular 
end  uses — yet  they  are  but  a few  of 
the  future  applications  for  plastic 
coated  fabrics  in  consumer  goods 
and  industry. 

Although  much  of  our  production 
is  still  restricted  to  military  and  es- 
sential  civilian  uses,  the  time  may 
not  be  far  distant  when  it  can  be 
safely  diverted  into  domestic  and  in- 
dustrial  channels. 

Plastic  coatings  are  here  to  stay. 
For  hundreds  of  applications  they 
have  been  found  superior  to  the  pro- 
tective  materials  for  which  they  were 


substituted  after  Pearl  Harbor. 

If  your  future  manufacturing  plans 
call  for  fabrics  or  paper  "proofed” 
against  such  destructive  elements  as 
acids,  alkalies,  oils,  gases,  water  and 
many  others  we  would  welcome  the 
opportunity  of  supplying  your  re- 
quirements. 

Samples  of  our  current  production 
of  plastic  coated  fabrics  and  papers 
are  available  for  your  inspection. 


PLASTIC  FABRICS  DIVISION 

The  Western  Shade  Cloth  Company,  22nd  & Jefferson  Streets,  Chicago  16 


Piasti c Fabrics  Division:  VINYL  RESIN,  PYROXYLIN  AND  OTHER  PLASTIC  COATINGS  • PROOFED  FABRICS  AND  PAPERS  • SIMULATED  LEATHERS 
Induitrlal  Fabrics  Division:  RUBBER  HOLLANDS  • VARNISHED  SEPARATOR  CLOTH  • BOOK  CLOTHS  • AND  OTHER  SPECIALIZED  FABRICS 
Window  Shade  Division:  WINDOW  SHADE  CLOTH,  ROLLERS  AND  ACCESSORIES  • CLOTH  ANO  PAPER  WINDOW  SHADES 

JOANNA  TEXTILE  MILLS,  GOLDVILLE,  SOUTH  CAROLINA 
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Strving  tray  exemplifying  the  trend  In  popular  transparent  home  furnishings 


Distinctive  Designs  in 


Prosidont,  lndu$tri«l  Arts,  Inc. 


WHEN  war  broke  out,  the  fabrication  of  furniture 
from  transparent  plastics  was  still  in  an  cxperi- 
mental  stage.  Many  problems  of  manufacture,  design  and 
maintenance  had  yet  to  be  worked  out,  and  thcre  was  little 
cxpericncc  over  periods  of  time  on  which  to  base  judg- 
ments  as  to  the  suitability  of  existing  models.  Production 
was  still  largely  a matter  of  job-lot  handicraft. 

Today,  thanks  to  experience  gained  through  the  war 
years,  the  knowledge  of  how  early  models  have  stood  up 
over  periods  of  time,  and  the  development  of  new  tech- 
niques  and  materials,  the  end  of  the  war  will  bring  an 
immediate  switch-ovcr  to  full-scale  fabrication  of  attrac- 
tive,  durable  home  furnishings,  including  such  items  as 
coffee  and  bridge  tables,  beds,  chairs  of  all  kinds,  what-not 
shelves,  ash  trays  with  stands,  end  tables,  cocktail  and 
other  serving  trays,  picture  frames,  ventilator  grilles,  stair- 
cases,  lighting  fixtures,  lamps,  artificial  plants,  desks,  bars 
and  even  entire  walls. 

The  appeal  of  this  type  of  furnishing  to  the  public  is 
obvious — the  delicatc  grace  of  transparency,  the  intricacy 
of  compound  shapes,  durability,  extremely  light  weight, 
ease  of  cleaning,  and  reduced  price  as  the  volume  of  pro- 
duction increases  and  the  cost  of  materials  declines  with 
the  end  of  the  war.  Production  techniques  have  been 


Unprecedented  Sizes,  Removable 
Upholstery,  Mass  Production  Are 
Promised  ior  the  Post-War  Period 

dcveloped  within  the  last  2 years  which  make  possiblc 
the  fabrication  of  transparent  furniture  on  a mass  scale 
and  pernrit  the  making  of  furniture  in  sizes  hitherto  con- 
sidered  impracticable.  Occasional  tables  have  been  pro- 
duced  36*  in  diameter  and  30"  high.  Chairs  can  be  made 
out  of  a single  plastic  sheet.  Chairs  and  couchcs  can  be 
produced  with  upholstered  inserts  which  can  be  removed 
in  order  to  clean  both  the  inserts  and  the  plastic.  New 
methods  of  deep  drawing  open  an  immense  field  for  light- 
ing fixtures  and  large  objeets.  Hemisphcres  of  accurate 
and  uniform  shape  can  be  produced  with  diameters  of  40*. 
Many  irrcgular  shapes  can  likewise  be  made,  using  both 
vaeuum  and  autoclaves,  separately  and  comb:ned.  Draw- 
ings  have  been  received  calling  for  entire  radio  cabinets 
formed  in  one  piece  entirely  of  transparent  plastic,  with  a 
rather  unique  method  of  concealing  those  parts  and  mech- 
anisms  which  should  not  be  seen.  end 
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, touch  of  finesse  is  added  to  the  Office  by 
bnsparent  plastics  furnishings,  which  in- 


Mude  the  globe  made  of  two  perfectly-formed 


jffee  or  cocktail  table  which  has  proven  not 
J ly  attractive,  but  useful  and  sturdy  though 
jht  in  weight.  Tabletop  diameters  up  to  30" 
:ve  been  made;  optimum  height  is  usually  17' 


Oller  Versatilitv 


Oller  Versatility  with  Strength 


$u  <2)r.  Ylfjarie  fåentiuocflio  Clear,  ColorabJe  and  Economical,  They 

J Research  Chemist,  Plastics  Division  Comprise  Bulk  of  Rigid  Thermoplastics 

Celanese  Corporation  of  America 


CCORDING  to  a recent  estimate  for  1943  prepared  by 
Dr.  R.  H.  Ball,  assistant  technical  director  of  the 
Development  and  Research  Department  of  the  Celanese 
Corporation  of  America,  Plastics  Division,  the  cellulosic 
plastics  make  up  about  60  to  65%  of  the  national  output 
for  rigid  thermoplastic  materials  and  about  30%  of  the 
estimated  255  to  280  millions  of  pounds  produced  of  rigid 
plastic  materials.  These  cellulosics  include  cellulose  ni- 
trate,  cellulose  acetate,  cellulose  acetate  butyrate,  high 


acetyl  and  ethyl  cellulose  and  they  are  fabricated  into 
slieets,  rods,  tubes,  film  foils,  and  molding  materials.  Thus 
the  importance  of  the  cellulosic  group  of  plastics  can  be 
appreciated. 

Historically,  the  cellulosics  are  the  most  interesting 
group  of  plastics  for  they  include  cellulose  nitrate  plastic 
or  celluloid,  the  first  plastic,  discovered  in  1868,  and  each 
year  since  has  brought  with  it  sorne  interesting  develop- 
ment or  the  addition  of  a new  ( Contimued  on  Pagc  62) 


The  future  of  cellulosics  looms  large  among  toys,  dishes  and  other  objects  about  the  home. 
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Thre«  lightweight  «port*  toy»  design  ed 
by  Egmont  Arena  lor  low  pressure  mold- 
ing  with  reiniorced  plostics  The  kayak 
and  iceboat  can  be  easily  assembled 
from  a model  kit  of  prefabricated  parts 


Durable 

TOYS  /rom 


Reiniorced  Plastics 


i fåy  on  t 


reni 


Well-known  New  York  industriel  designer,  the  euthor  has  de- 
veloped  plans  for  a variety  of  molded  plastics  products,  in- 
cluding  furniture,  luggage,  boats  and  automobile  parts.  He 
experiments  in  his  studio  with  plywoods,  laminated  and  felted 
fibres;  believes  that  low  pressure  molding  has  a great  future. 


The  author  with  a small  autoclave  he 
has  set  up  in  his  studio  for  research 


Low-Pressure  Molding  oi  Reiniorced  Plastics  Promises  to 


Extend  Theix  Use  to  a Wide  Range  oi  Children's  Playthings 


JUST  as  injection-molded  plastics  stole  the  show  in 
the  small  toy  field  a few  years  ago,  so  now  the  tech- 
nique  of  low-pressure  molding  of  reinforced  plastics 
bids  for  domination  of  post-war  markets  in  larger  toys, 
sporting  goods  and  similar  items  as  soon  as  materials  are 
released  for  civilian  consumption. 

Most  of  the  thermoplastic  and  thermosetting  resins  (the 
latter  usuallv  extended  with  wood  flour  and  other  fillers) 
which  are  successfully  used  for  small  molded  toys  are  too 
fragile  for  larger  toys  such  as  scooters,  wagons,  stream- 
lined  sleds,  toboggans  and  skis.  Now,  by  introducmg 
long  fibres,  vegetable  or  synthetic,  into  the  molding  com- 
pound, we  get  a product  that  has  amazing  strength 
characteristics.  These  fibres  reinforce  the  resin  in  the 
same  way  that  steel  rods  reinforce  concrete.  Naturally 
these  long  fibres  are  unsuitable  for  inject.on  molding,  as 
tliey  would  clog  up  the  gates  in  no  time.  Therefore  new 
techniques  had  to  be  developed. 

As  soon  as  we  started  thinking  about  large  area  mold- 
ings,  there  was  another  item  that  immediately  became 
very  important.  That  was  the  cost  of  the  molds.  Any- 
one  acquainted  with  the  cost  of  steel  molds  for  injection 
I molding  will  realize  that  molds  10  to  20  times  as  big — 
j the  mold  for  a toy  auto,  for  instance — would  run  into 
astronomical  figures  as  compared  with  the  cost  of  molds 
I made  for  steel  stampings  in  the  automobile  industrv.  That 
| kind  of  mold  is  not  suited  to  the  comparatively  small 
production  runs  in  the  toy  business. 

Material s for  Molds 

New  techniques  finally  evolved  have  brought  mold  costs 
down  to  such  low  figures  that  they  no  longer  are  an  im- 
portant item  in  the  manufacturing  picture.  In  some  cases 
I the  cost  of  the  mold  is  no  more  than  the  cost  of  a wood 
I pattern  for  metal  castings.  Molds  or  dies  may  be  made 
from  such  inexpensive  materials  as  wood,  east  iron,  east 
I aluminum,  concrete,  Toolile  and  other  plastics,  Formrite, 
| Kirksite,  Masonile,  and  even  plaster  of  Paris.  Naturally 
these  less  expensive  dies,  which  can  be  mocked  up  in 


anybody’s  back  yard,  will  not  stand  the  high  pressures 
that  steel  dies  will.  So  in  hundreds  of  laboratories  de- 
voted  to  war  work  a solution  was  sought.  It  was  found 
in  low-pressure  molding. 

Low-pressure  molding  ineludes  operations  that  run  all 
the  way  from  no  pressure  at  all  up  to  several  hundred 
pounds,  as  contrasted  to  high-pressure  molding,  which 
runs  into  the  thousands  of  pounds. 

Molders  are  finding  remarkable  answers  in  operations, 
some  as  simple  as  dipping  a piece  of  cloth  in  a plastics 
solution,  and  draping  the  cloth  over  a plaster  mold,  apply- 
(Continued  on  pa;jc  88) 


Drawings  by  author  for  "Co-Ro-Lite"  kiddie  boat  a child 
could  build  using  molded  shells  and  other  pre-cut  parts 
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Piastics  and  Metals: 
Comparative  Production  Costs 

B,  W.  3 Kad 

Chief  Piastics  Enaineer,  North  American  Aviation,  Inc. 

Estimating  Department  of  a Major  Aircraft  Man ufacturer 
Shows  Savings  in  Most  Replacements  of  Metals  by  Piastics 


FREQUENTLY  in  the  past,  when  attempts  have  been 
made  to  employ  piastics  in  specific  applications  with- 
out  giving  adequate  consideration  to  structural  integrity, 
functional  efliciency  or  economy  of  production,  the  results 
have  been  discouraging  to  say  the  least.  This  malfunc- 
tioning  of  piastics  brought  down  a shower  of  criticism 
upon  the  plastic  field  as  a whole,  without  providing  an  op- 
portunity  for  the  presentation  of  true  facts  to  modify  the 
adverse  itnpression  created  by  promiscuous  utilization  of 
the  inferior  piastics.  Nevertheless,  in  the  face  of  this 
initial  handicap,  plastic  engineers  have  applied  themselves 
diligently  to  the  task  of  correcting  error.eous  impressions, 
conducting  useful  testing  programs  and  compiling  con- 
structive  design  criteria. 

Like  other  materials,  piastics  must  be  subject  to  cer- 
tain  compromises.  Although  considered  low  in  strength. 


Control  column  gucird  aaeembly  fTop.  melal . plastic.  below! 


piastics  materials  possess  a low  specific  gravity  which 
tends  to  compensate  for  their  average  strength,  resulting 
in  a reason  for  a favorable  strength-to-weight  ratio.  By 
ordinary  standards,  piastics,  particularly  the  thermosetting 
types,  are  generally  looked  upon  as  hard  and  brittle 
substances  which  offer  poor  resistance  to  impact  loads 
and  riveting  pressures.  Yet  the  surface  hardness  of  these 
Products  have  much  to  do  with  their  abrasion  resistance 
properties,  often  desirable  in  many  applications. 

Piastics  cause  some  concern  to  aircraft  engineers  be- 
cause of  a slight  tendency  to  absorb  moisture.  On  the 
other  hand,  thev  possess  excellent  corrosion  resisting 
properties  seldom  found  in  other  types  of  materials.  These 
and  several  more  comprise  some  of  the  advantages  and 
disadvantages  inherent  in  various  members  of  the  plastic 
family.  Honest  acknowledgment  of  limiting  factors  pre- 
pare  the  engineer  to  make  judicious  applications  with 
either  the  thermosetting  or  thermoplastic  types  with 
reasonable  safety.  Accordingly,  it  has  been  ascertained 1 
that  the  most  useful  field  for  piastics  lie  in  non-structura! 
and  in  some  instances,  semi-structural  aircraft  parts. 

It  is  extremely  difficult  to  present  truly  fair  comparisons 
between  the  cost  data  of  relative  products.  Costs  and  j 
sales  estimating  methods  vary  with  the  individual  molders.  I 
Also,  factors  influencing  the  market  price  of  any  given  I 
item  produced  by  one  organization  mav  or  mav  not  bc  as  j 
exacting  in  another.  By  the  same  reasoning  it  cannot 
be  said  that  a molded  plastic  part  will  always  cost  more  ! 
or  less  than  aluniinum  casting.  If  the  material  require- 
ments  and  design  conditions  are  hetter  suitfd  to  molding  j 
cquipment  than  any  one  of  the  metal  casting  methodu 
favorable  costs  mav  be  cxpected  of  piastics.  Tools  and 
machincry  naturallv  play  an  important  part  in  the  pro-' 
duetion  of  commodities.  Conditions  surrounding  labor 
and  overhead  may  be  the  nieans  for  the  differcnce  be-  | 
tween  the  costs  of  two  or  more  rclated  products.  \Vhat-,j 
ever  the  circumstances  may  be.  no  attempt  is  made  to  j 
justify  or  defend  the  cost  figures  presented  hero. 

The  comparative  data  shown  in  Col.  15  of  Table  1 
represents  aetual  values  taken  from  purchasing  records,  ’ 
The  cost  breakdown  of  material  and  labor  were  provided; 
in  some  cases  by  the  nianufacturcrs  of  these  items.  When 
it  was  not  possible  to  obtain  breakdown  information, 
which  occurred  with  some  parts.  an  estimated  evaluation : 
was  made  based  upon  experience  gained  from  prior  ar-  I 
ticles  in  the  «ame  dass  (in  any  event,  the  total  costs  and  \ 
unit  costs  are  true  and  not  estimated). 

At  this  point,  further  explanation  of  total  costs  are  1 
needed  for  clarification.  For  cxample,  parts  are  frequcntlyl 
designed  with  complemcntarv  components  which  may  be 
impracticable  to  incorporate  iu  the  as  east  or  molded 
state.  Drilling  of  hoies,  tapping  aml  machining  are  some  f 
operations  necessary  to  prepare  parts  for  production,»} 
part  of  this  may  l»e  done  by  the  subcontractor,  but  as  a 
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Ihrough  regions  that  once  resounded  with  the 
war  drums  of  the  “first  Americans”,  niove  the 
war  drums  of  todav.They  are  silent  drums. Yet 
within  them  is  power  that  eau  be  heard  on 
every  eontinent,  and  their  signal  to  the  world 
is  the  roar  of  plancs  and  the  thunder  of  tanks. 

Amcriea  guards  her  war  drums  well.  They  are 
made  of  steel,  to  give  them  strength.  And  to 
preserve  their  contents  — to  prevent  seepage 


and  spoilage  — they  are  hermetically  senled. 

\\  hen  a drum  is  hermetically  sealed  it  is  water- 
tight  and  dust-proof.  It  can  be  left  in  open 
storage,  or  e.xposed  to  rain,  or  rolled  through 
water,  without  seepage.  It  can  be  transported 
any  distance  — under  any  conditions  — and 
arrive  with  every  drop  “as  shipped”.  It  is 
equipped  to  serve  — on  the  home  front  as  well 
as  every  war  front  — as  a war  drum  should. 


Tri-Sure  Closures  have  a seal,  plug  and  flange  that  are  perfectly  air- 
tight,  tvater-tight  and  dust-proof.  If  a drum  is  equipped  icith  Tri-Sure 
Closures  it  is  hermetically  sealed — and  if  i t's  hermetically  sealed  it's  safe. 

AMERICAN  FLANGE  & MANUFACTURING  CO.  INC.,  30  ROCKEFELLER  PLAZA,  NEW  YORK  20,  N.  Y. 
TRI-SURE  PRODUCTS  LIMITED,  ST.  CATHARINES,  ONTARIO,  CANADA 
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Tablo  1 — Co$t  Analytis  of  Plastic  and  Metal  Counterparts 


(1) 

Fart 

Ammunition  Roller  (.50  Col.) 

Trim  Tob  Operating  Drvm  . 

Elevator  and  Trim  Tob  Control 
Wheel  Assembly  

Escape  Hatch  Handle 

Heating  ond  Ventilating  System 
Cold  Air  Control  Sector 

Fvel  Cell  Support 

Self-Seoling  Fuel  Cell  Flange 

Fwel  Cell  Gage  Support  Flange 
Bomb  Rock  Housing  Assembly 

Carburetor  Air  Duct  Edge 
Fwel  Transfer  Volve  Diol 


1 Co  st  Breakdown  ($)  | 


12) 

(3) 

(4) 

(5)  (6) 

(7) 

(81 

(9) 

(10) 

(11) 

(12) 

(13)  (14)  (15) 

(16) 

Pottern 

Molding  Mot*l 

Finish 

Rejection 

Weight 

or  Die 

and 

Cost 

ond 

Heat 

Sand 

and 

Machin-  Component  Unit 

Total 

Material 

Type 

(lb.) 

(S)  Cofe 

Casting 

Cleaning 

Treot 

Blest 

Waste 

ing  Parts  Cost 

Cost  e 

fAS 

IM 

.0837 

1650 

.042 

.046 

.034 

158  .122 

.28 

AL> 

DC 

.10 

965 

.088 

.036 

.175 

.158  .299 

.457 

(OO 

CM 

.19 

2250 

.200 

.090 

.1  1 1 

.040 

__  .441 

.441 

(4  Cavity) 

AL' 

DC 

.20 

975 

.293 

.072 

.435 

.80 

.80 

l 

(2  Covity) 

/crr 

CM 

.319 

1375 

.48 

.137 

.20 

.05 

.06  .35  .867 

1.22 

Al' 

DC 

.40 

745 

.32 

.144 

.405 

.94  .869 

1.80 

MP 

CM 

.088 

1160 

.15 

.048 

.0375 

.009  935 

.244 

(2  Cavity) 

Al' 

DC 

.12 

795 

.073 

.043 

.070 

.055  186 

.241 

(2  Cavity) 

CFLP 

CM 

.12 

590 

.132 

.054 

.010 

.010 

.206 

.206 

(AB 

IM 

.10 

1250 

.025 

.073 

.022 

12 

.12 

Al' 

DC 

.14 

995 

.088 

.050 

.18 

318 

.318 

(CP 

CM 

.117 

650 

.092 

.050 

.041 

.022 

.04  .205 

.245 

1 , 

(4  Cavity) 

AL 

PSCM 

. .17 

1 20  .08 

.12 

.026 

.020 

.020 

.0085 

.52  .275 

.79 

1 

(3  Covity) 

CP 

CM 

.39 

1700 

.53 

.20 

.186 

.08 

.1 5 .996 

1.146 

AB 

CM 

.59 

1700 

.55 

.358 

.08 

.02  .988 

1 .008 

Al» 

SC 

1.40 

160  .514 

.36 

.210 

.288 

.140 

.028 

4.44  1.54 

5.98 

j MP 

CM 

.88 

2000  

.73 

.299 

.27 

.07 

.18  1.12  1.359 

2.659 

i" 

CM 

.84 

2000  

.79 

.508 

.04 

.09  1.12  1.338 

2.58 

(ai*.  . . 

SC 

1.750 

264  .776 

.36 

.263 

.20 

.175 

.035 

4.78  1.81 

6.59 

/MP 

CM 

7.13 

4000 

3.00 

6.65 

4.00 

6.35  13.65 

20.00 

iMg 

SC 

9.64 

450  6.88 

3.50 

2.70 

3.30 

2.30 

.48 

1.94 

19.47 21.40 

39.75 

FCG 

IPI 

2.50 

647 

12.05 

5.90 

.55 

2.00 

3.50  18.50 

24.00 

Mg 

SC 

4.70 

450  4.50 

2.50 

10.48 

.60 

.56 

.25 

.60 

11.26  19.89 

31.75 

Mg 

PM 

4.70 

11000 

.85 

10.48 

.40 

.56 

.25 

.30 

1.52  12.54 

14.36 

AB 

IM 

.052 

1000 

.035 

.031 

.050 

.04  .116 

1 56 

Al' 

DC 

.104 

950  

.085 

.025 

.10 

.04  .210 

.250 

Ai — Acetate  Bvtyrote 
Al'— Alwmmom  13  (AN-QQ -A-366) 
CFF— Cord  Filled  Phenolk 

* Totof  of  Coh  6 throvgh  1 4 


MP — Mocerafed  Phenolk 
CPIP— Cotton  Fteck  Phenolk 
CP— Cord  Phenolk 


Al* — Aluminum  356T6 
Mg— Magnesium 
PCG— Fabrk,  Convot  ond  Glost 


IM — Injection  Molded  SC — Send  Co  sting 

DC — Oie  Casting  IPt — low-Pretwre  laminofed 

CM — Compression  Molded  PM — Permonenl  Mold 

PSCM— Permanent  sand  casting  molded 


rule  the  bulk  of  this  work  is  the  responsibility  of  the 
prime  contractor  or  consumer.  The  additional  costs  in- 
volved  in  these  operations  along  with  the  purchasing  cost 
make  up  the  total  cost. 

Looking  at  the  picture  as  a whole,  some  interesting 
obscrvations  may  be  made.  In  those  applications  in 
which  plastics  performed  equally  as  well  as  correspond- 
ing  metal  products,  it  was  found  that  they  averaged  $3.61 
per  lb  as  compared  to  $3.52  for  metal  counterparts.  On 
an  equal  pound  basis,  plastics  cost  approximately  2.5% 


Table  2— Cost  Comparison— Control  Column 
Guard  Assembly* 

Alumlnum  Phenolic 


Operotloa 

Labor  Howrs 

Operatlen 

Lobor  Howrs 

fhoar  

0.0l 

0.01 

Drill  tool  and  pllat 

Drill  tool  and  pilot 

0.0) 

0.03 

g.  Loed  «ed  piece 
templete 
b.  Drill 

e.  Loed  end  piece 
templete 
b.  Drill 

c.  Uitloed 

c.  Unloed 

Profila 

0.04 

Profila  . 

0.04 

e.  Loed  end  piece 

e.  Loed  end  piece 

templete 

templete 

b.  Route 

b.  Route 

c.  Unloed 

c.  Unloed 

Hydro-brott  form  . . 

«.  Sot  on  dio 

0.01  _ 

Forming  ......... 

0 06 

e.  Ploce  m oven 

b.  Form 

b.  M,.t 

C.  Unlood 

c.  Piece  in  die 

d.  Form 

e.  Remove 

f.  Cleen 

0 17 

Drill 

002 

Drill 

002 

o.  lood  j!g 

o.  lood  lig 

Stø** 

b.  Spot  |lg 

c.  Drill 

d.  Unlood  ond  doon 

d.  Unlood  ond  cloon 

Tofol 

TiT 

Tofel  , ...  , . . 

~TTT 

Houri  lobor  Material  Total  '%i 

Al— itoem T5Ti  _ tois  to.lt  ...$1.04 

rrsh  -.o-'* ■ ?4t  . ff ,?t tii .-41 1 


•Teble  epplig*  to  perts  ihovn  on  pege  40. 


more  than  metal.  However,  since  one  of  the  advantages 
offered  by  the  resinous  materials  is  a definite  saving  of 
weight,  this  difference  is  greater  than  appears  on  the  sur- 
face.  Of  several  hundrcd  molded  plastic  parts  installed 
in  the  B-25  Mitchell  and  P-51  Mustang,  a weight  saving 
of  4%  was  achieved  over  that  of  the  same  nutnber  of 
metal  parts  of  similar  design.  Considering  the  difference 
in  weight  of  the  same  number  of  parts,  plastics  accounted 
for  an  avcrage  cost  saving  of  44%. 

In  order  to  compare  plastic  forming  with  metal  form- 
ing, a completc  cost  breakdown  of  a production  part  is 
given  in  Table  2.  The  part  illustrated  on  page  40  rep- 
rescnts  a comparable  plastic  and  metal  object  formed  to 
the  same  shape. 

Of  all  plastic  parts  used  in  aircraft  production,  the  .50 
caliber  ammunition  roller  (shown  on  page  44)  has  been 
produced  in  the  largest  quantity.  Since  1942  there  have 
been  approximately  20,000  of  these  rollers  installed  in 
ammunition  boxes  and  fced  chutes.  Prior  to  this  change. 
aluminum  die  castings  served  in  the  same  application. 

The  plastic  roller  consisting  of  acetate  butyrate,  com- 
monly  called  Tenite  II,  is  produced  by  the  injection  mold- 
ing  process.  The  metal  roller  is  die  east  from  aluminum 
13,  ANQQA36  alloy.  While  both  processes  employ  steel 
dies,  it  is  noted  in  Col.  5 Table  1,  that  the  plastic  die 
cost  is  $1650,  whereas  the  metal  casting  die  cost  $965. 
The  discrepancy  in  die  costs  between  the  two  processes 
depends  most  upon  the  coring  and  drawing  operations 
and  vary  with  the  complexity  of  the  part.  When  the 
contract  is  limited,  the  die  cost  amortized  over  a small 
number  of  parts  adds  appreciably  to  the  unit  price.  In 
the  case  of  the  ammunition  roller,  however,  the  die  cost 
is  insignificant  as  compared  to  the  unit  piece  price. 

As  for  the  relative  time  rcquired  to  producc  the  roller, 
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TO  SERVE  YOU... 


pool  of  knowledge  and  experience  we  have  gained  will  be  extended  to 
you  for  the  solution  of  your  plastic  molding  problems. 

If  our  present  war  production  is  a barometer,  many  plastic  problems 
will  be  problems  no  longer.  Again  Maek  Molding  will  be  produeing 
for  you  in  limitless  quantities  . . . quickly,  efficiently,  and  economically. 
Your  inquiries  concerning  vital  production  now,  or  peace-time  plan- 
ning,  are  invited.  Sales  offiees  in  principal  cities. 


NACK  MOLDING  CO.,  WAYNE,  N.  J.  • ARLINGTON,  VERMONT  • WATERLOO,  P.  Q.,  CANADA 
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SALES  OFFICES 

NEW  YORK  © CHICAGO  • DETROIT  • INDIANAPOLIS  • BOSTON  • ST.  LOUIS 
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A .50  caliber  ammunition  roller  and  installation 


judging  from  the  difference  sllown  in  Col.  7,  Table  1, 
and  assuming  labor  rates  and  inachinc  charges  to  be 
nearly  the  same,  the  injection  process  would  appear  to 
require  less  time.  According  to  data  furnished  by  the 
molder,  the  injection  tnachine  operating  at  tlirec  shots 
every  2 min,  parts  are  ejected  from  a two-cavity  die  every 
40  sec.  At  45c  per  lb,  acetate  butyrate  is  considerably 
more  expensive  in  this  application  than  is  the  aluminum 
alloy  which  costs  approximately  36c  per  lb.  Thernto- 
plastic  materials  vary  in  cost  with  the  formulations  spe- 
cified  for  each  part.  Thereforc,  the  material  costs  are 
seldom  constant. 

The  finishing  and  cleaning  operations,  Col.  9,  Table  1. 
necessary  to  remove  flash  and  gates  favor  the  injection 
process.  One  of  the  printary  reasons  why  die  costs  are 
grcater  in  the  case  of  plastic  molding  may  be  found  in  the 
design  and  construction  of  the  die.  Injection  parts  have 


M»lal  fWH.  lop  to  bottom)  and  plastic  (right)  countsrparts  oJ 
trim  tab  cablo  dmm.  luol  csll  support  and  hiol  translsr  dial 


little  excess  material  in  the  form  of  flash  or  gates  to  re- 
move. Usually  the  gates  are  small  and  can  be  clipped 
clean  by  ordinary  hand  shears.  By  and  large,  die  castings 
have  a large  proportion  of  excess  material  to  remove. 
I his  must  be  done  by  savving,  filing  or  sanding.  Col.  16 
lists  the  total  costs  of  a plastic  roller  as  compared  with 
tliat  of  an  aluminum  die  casting. 

At  the  top  of  the  photo  shown  below  åre  two  versions 
of  a trim  tab  cable  drum.  One  is  made  of  a phenolic  cord 
filler  material  (right)  ; the  other  is  an  aluminum  alloy  die 
casting. 

I'he  thermosetting  molding  compound  specified  for  the 
plastic  part  can  only  be  processed  by  compression  or 
transfer  molding.  Of  the  two,  the  latter  is  by  far  the 
faster  method.  Until  transfer  molding  made  its  appear- 
ance  several  years  ago,  thermosetting  molding  was  done 
by  the  compression  system  entirely.  In  this  case,  the  drum 
is  compression  molded  in  a four  cavity  die.  Normallv, 
production  quantities  seldom  warrant  a die  with  more  than 
two  cavities.  However,  since  seven  drums  per  airplane 
are  used  in  the  control  system,  a multi-cavity  die  is  neces- 
sary to  maintain  the  schedule  set  up  for  thesc  parts. 

1 he  aluminum  die  casting  is  produced  in  a two-cavity 
die.  For  the  same  schedule,  as  many,  or  probably  more, 
metal  parts  can  be  east  in  the  two-cavity  die  than  can  be 
obtained  out  of  the  four  cavity  compression  die.  The 
molding  and  casting  charges,  Col.  7,  are  dose,  indicatlng 
comparable  production  in  both  cases.  However,  the  die 
cost,  Col.  5,  is  approximately  two  and  one-half  times 
grcater  for  a plastic  molded  part  than  for  an  aluminum 
part.  It  is  estimated  that  at  least  4000  planes  will  require 
this  particular  drum,  hence,  the  die  cost  of  $2250  amor- 
tized  at  the  rate  of  seven  parts  per  plane  reduces  to  8c  per 
part.  Adding  this  to  the  total  cost,  Col.  16.  it  can  be  seen 
that  44c  plus  8c  is  less  than  80c  shown  for  the  die  casting. 
Therefore,  die  costs  never  materially  effect  unit  costs 
cxcept  for  limited  contracts.  Occasionally,  however.  when 
plastic  and  metal  costs  are  close  together,  an  exccssive  die 
cost  can  make  a big  difference. 

Plastic  forming  has  recently  begun  to  take  placc  in  air- 
craft  plants.  Being  a newer  development,  most  factories 
have  had  little  chance  to  analyzc  this  process  or  determine 
its  possibilitics.  However,  North  American  Aviation  has 
set  up  a plastic  form  ng  department  and  many  laminated 
parts  are  formed  daily  to  meet  production  demands. 
Through  work  done  in  the  Kstimating  Department  for  en- 
gineering on  price  estimates  between  plastics  and  the  ma-  < 
terial  that  plastics  rcplace,  it  has  been  found  almost  in 
every  instance  that  a saving  has  been  obtained. 

A substantia!  saving  can  be  shown,  using  plastics,  on 
parts  that  would  otherwise  be  formed  of  aluminum  or  steel 
on  a drop  hammer.  The  saving  in  this  manner  is  twofold : 
First,  less  material  is  used  and;  sceond,  less  tinte  is  re- 
quired  for  other  operations.  On  a drop  hammer  part,  a 
trim  of  approximately  4"  around  the  entire  part  is  ob- 
tained. This  material  is  of  scrap  valne  only.  This  cut 
must  be  made  on  each  piece  individuallv.  Since  parts  to 
be  formed  on  a drop  hammer  cannot  be  drillcd  or  ptinched 
before  forming,  thesc  operations  are  done  individually. 
after  forming  and  being  cut.  and  are  diflicult  to  perform 
because  of  the  shape  of  the  parts  after  forming.  Special 
jig*  are  required  for  these  operations,  which  are  usually 
costlv.  The  plastic  equivalent  of  thesc  parts  can  be  gang 
routed,  drillcd,  punchcd  wliilc  flat  and  then  formed. 

There  are  sonte  parts  of  aluminum  and  steel  that  are 
firmed,  on  wooden  dies,  by  hand.  These  same  parts  could 
be  formed  much  faster,  and  with  less  help,  of  plastics  with 
a male  and  female  wooden  die.  The  small  amount  of  cost 
of  the  new  die  could  be  saved  many  times  over  by  the  sav- 
ings  in  fabrication  time. ' end 
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Fabricating  Industrial  Toois 
From  Plastics  Materials 

£*  JmmM  W.  Ckurck 

Department  of  Chemical  Engineering,  Columbia  University 


Plastics  Toois  Have  Me/  Strid  Requirements  of  Aircraft 
Production,  May  Also  Replace  Metals  in  Other  Industries 


PLASTIC  materials  have  taken  their  place  in  aviation 
not  only  in  the  fornt  of  bonded  plywood  or  resin- 
laminated  structures,  or  in  parts  such  as  the  nose  and 
turrets  and  sections  of  instrument  panels,  but  also  in  the 
actual  process  of  aircraft  production.  One  of  the  chief 
applications  in  this  field  has  been  tooling. 

Here  plastics  can  conipete  successfully  with  the  more 
conventional  tooling  materials  such  as  steel  and  metal 
alloys,  because  they  have  proven  superior  in  many  opera- 
tions.  This  is  particularly  true  where  quick  re-tooling 
for  new  designs  demands  a material  which  can  easily  be 
transformed  into  the  intricate  contours  of  the  aircraft 
tool  without  the  expenditure  of  a large  number  of  man- 
hours  or  a delay  in  production  schedules.  Plastic  tooling 
has  been  the  answer  to  this  important  problem  and  has 
brought  about  the  development  of  new  types  of  plastics 
in  order  to  meet  the  rather  stringent  requirements  of 
tool-.ng  material  for  the  type  of  work  done  in  aircraft 
manufacturing  plants. 

The  modern  airplane  is  composed  of  literally  thousands 
of  small,  integral  parts,  preformed  to  close  dimensions 
and  fitted  togethcr  in  a definite  pattern  to  form  the  whole 
of  the  airplane.  In  many  rcspects  the  fulesage  or  wing 
section  of  an  airplane  resembles  a huge,  patchcd  quilt 
made  up  of  small  squares  of  metal  sheet  held  togethcr 
by  rivcts  on  a structural  metal  frame.  Each  metal  part 
musl  be  preciselv  constructcd  individually,  usually  start- 
ing with  sheet  metal  cut  to  a given  pattern,  thcn  formed 
into  proper  shape  by  sclccted  dies,  punches  or  forms  in 
various  types  of  hydraulic  presses.  After  trimming  to 
exact  dimensions,  the  part  is  drilled  and  then  riveted 
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together  into  panels  or  sections  with  other  siinilarly  con- 
strueted  parts  by  the  use  of  an  assemblv  jig.  These  panels 
or  sections  likewise  are  assembled  together  to  make  the 
whole  fulesage,  wings,  compartments  or  auxiliary  parts 
of  the  plane.  The  construction  of  the  airplane  is  quite 
different  from  that  of  the  automobile  because  aluminuir. 
is  used  instead  of  steel  for  the  most  part.  With  the 
emphasis  upon  minimum  weight,  this  requires  greater 
exactitude  in  the  tolerances  for  maintaining  niaximum 
structural  strength  when  forming  the  metal  parts  for  the 
airplane.  Because  of  the  difiercnces  in  metal  characteris- 
tics  between  steel  and  aluminum,  the  latter  being  much 
softer  and  more  malleable,  the  methods  of  the  automotive 
industry  have  not  been  whollv  adaptable  for  the  building 
of  airplanes,  particularly  in  the  requirements  of  the 
material  used  in  the  toois  for  forming  the  metal  parts 
of  the  plane. 

In  such  toois  as  punches,  dies,  jigs,  and  fixtures, 
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requirements  are  apt  to  be  quite  severe.  An  acceptable 
tooling  material  would  have  to  meet  at  least  the  following 
four  major  specifications  in  order  to  be  anywhere  near 
satisfactory  for  the  various  operations  in  the  construction 
of  the  metal  parts  of  the  airplane: 

1.  Durability. — It  must  be  tough,  non-fragile  and 
shock-resistant  in  order  to  withstand  the  rough  handling 
and  usage  encountered  in  many  of  the  tooling  operations. 
Any  characteristics  such  as  brittleness,  poor  wear  resis- 
tance,  softness  or  lack  of  rigidity  may  result  in  permanent 
injury  to  the  tool  by  fracture,  denting  or  distortion  under 
impact.  Imagine  the  shock  and  wear  encountered  by  a 
drop  hammer  punch  striking  against  the  metal  sheet  sup- 
ported  on  a metal  anvi!  type  form.  Here  the  material 
acts  in  the  role  of  a sledge  hammer  and  vet  must  not 
damage  the  easily  malleable  sheet  metal  but  rather  push 
it  into  the  shape  of  the  supporting  anvil  form. 

2.  Dimensional  Stability. — Not  only  must  the  tool  be 
properly  made  to  conform  to  rather  rigid  specifications 
which  allow  for  only  small  tolerances  in  dimensions,  but 
it  must  retain  these  dimensions  under  conditions  of  usage 
which  include  changes  in  temperature  and  humidity,  as 
well  as  contact  with  oils  and  greases.  Particularly  when 
under  stress,  such  as  the  thousands  of  pounds  pressure 
of  a hydraulic  press,  the  material  must  not  undergo  any 
permanent  distortion  or  warpage,  but  must  remain  the 
>ame  for  accurate  mass  reproduetion  of  the  metal  part. 

3.  Chemical  and  Physical  Propertics. — These  determine 
for  the  most  part  the  general  characteristics  of  the  ma- 
terial as  emphasized  above,  but  serve  also  as  a guide  in 
evaluating  the  usefulness  of  the  material  where  chemical 
or  physical  instability  are  important.  Chemical  inertness, 
for  example,  is  important  where  contact  with  the  metal 
part  or  with  any  reinforcements  or  metal  inserts  may 
cause  corrosion.  It  also  denotes  physical  stability  since 
physical  changes  always  occur  with  chemical  change. 
Aging  and  wearing  characteristics  can  often  times  be 
measured  in  terms  of  the  chemical  and  physical  prop- 
erties  of  the  material.  This  ineludes  not  only  aging  while 
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Fig.  5.  Small  experimental  thermo-cast  plastic  meiter 


in  storage  but  the  more  severe  conditions  of  actual  use 
where  shock  resistance  is  affected,  for  instance,  by  a 
fatigue  of  the  material,  which  may  cause  fracture  or 
disintegration  while  in  use. 

4.  Ease  of  Fabrication. — This  has  been  the  stumbling 
block  for  a great  many  common  materials  as  far  as  air- 
craft  tooling  is  concerned,  because  with  changes  in  de- 
sign occurring  frequently  during  production  runs,  new 
tools  must  be  constructed  with  a minimum  of  time  and 
man  power.  Oftentimes  only  a minor  change  in  the 
tool  is  callcd  for,  but  unless  the  material  can  be  easily 
altercd,  the  tool  must  be  reconstructed,  which  may  require 
many  hours  holdup  in  the  production  of  that  part  and 
likewise  result  in  a smaller  number  of  airplanes  for  that 
pcriod. 

Many  othcr  considcrations,  although  less  important  per- 
haps  as  compared  to  the  abovc,  may  well  determine  the 
selection  of  the  tooling  material  for  anv  job.  One  of 
these  is  unit  weight  of  the  material,  since  a heavy  tool  may 
intpede  the  operation  because  of  its  cxcessivc  weight. 
With  many  women  workcrs  involved  in  the  tooling  op- 
crations  of  our  aircraft  plants  tnday,  weight  is  an  im- 
portant factor. 

The  common  materials,  such  as  iron.  steel,  metal  alloys 
of  all  kinds,  wood  and  wood  products,  have  been  tried 
but  not  many  ineet  these  esscntial  requirements  completely 
for  somc  of  the  tooling  operations.  A large  number  of 
inan-hours  are  consumed  in  transforming  the  crude  block 
of  material  into  proper  contour  and  size  by  various 
machining  operations  in  many  cases.  Where  this  may 
be  overcome  by  employing  a casting  technique  with  mini- 
mum of  finishing  afterwards,  most  of  the  materials  adapt- 
able  to  this  method  are  lacking  in  other  requiremcnts, 
particularlv  dtirability  and  physical  stabilitv.  It  was 
because  of  these  many  inherent  difficulties  of  common  ma- 
terials that  a new  type  of  tooling  material  was  lielieved  de- 
sirable and  a search  made  of  some  of  the  nower  synthetic 
products  in  an  effort  to  find  “the  ideal  tooling  material." 

Many  plastic  compositions  were  studied  and  submitted 
to  test  hut  only  a few  tneasured  up  to  the  requirements 
demanded  by  the  aircraft  industry  for  tooling  purposcs. 


Of  all  of  the  plastics  tried,  only  the  three  following 
classes  were  found  suitable  to  any  degree,  and  the  selec- 
tion narrowed  itself  down  to  consideration  of  the  ad- 
vantages  and  disadvantages  of  these: 

1.  Inorganic  Plastics. — These  are  not  the  usual  synthetic 
plastic  materials  we  ordinarily  think  of  nowadays  as 
plastics.  They  consist  of  cement-like  mixtures  which 
can  be  cold-mixed  and  poured  in  a paste  form  into 
ordinary  molds  later  to  be  set  up  into  compact  hard 
brittle-like  solids.  Unlike  most  fluid  materials  which 
contract  upon  cooling  to  set  up  into  a solid  mass,  the 
inorganic  plastics  tend  to  expand  and,  if  properly  con- 
trolled,  result  in  very  close  mold  dimensions  of  the  casting- 
However,  since  they  are  dependent  upon  a chemical  re- 
action  for  setting,  the  expansion  seldom  stops  here  and 
it  requires  considerable  time  before  they  reach  a permanent 
shape.  Their  brittleness  and  low  impact  resistance  limit 
their  use  in  many  tooling  operations,  but  their  resistance 
toward  heat,  where  most  of  the  organic  plastics  will  soften 
or  disintegrate,  makes  them  desirable  for  certain  high 
temperature  operat  ons.  Another  limitation  is  their  lack 
of  chemical  inertness  which  causes  corrosion  when  in  con- 
tact  with  metals,  sometimes  very  excessive  upon  only  a 
short  exposure.  One  of  their  chief  vinues  is  their 
relative  low  cost,  but  on  the  other  hand.  i f measured  in 
terms  of  any  re-use,  of  which  they  are  incapable,  the 
cost  may  be  prohibitive. 

2.  Thennosetting  Organic  Plastics. — These  are  the 
resinous  types  of  plastics  which  soften  somewhat  under 
the  application  of  heat  but  set  up  into  permanent  infusible 
solids  upon  further  heating.  Most  of  the  thermosetting 
resins  require  rather  elaborate  metal  molds  for  their 
transformation,  under  the  heat  and  extreme  pressures  of 
rather  intricate  molding  machines,  into  useful  articles. 
The  work  involved  in  the  fabrication  of  the  mold  alone  is 
equal  to  that  of  machining  a metal  tool,  and  the  size  re- 
strictions  for  large  molds  and  huge  presses  which  would 
be  necessary  for  some  of  the  larger  plastic  aircraft  tools, 
would  make  them  prohibitive  regardless  of  cost  or  man- 
hours  involved.  However,  another  type  of  thermosetting 
resin  has  been  developed  which  is  capable  of  being  east  in 
a fluid  condition  into  simple  molds  without  the  use  of 
pressure.  By  a curing  treatment  at  comparatively  low 
temperatures  in  the  presence  of  a catalyst  aceelcrator, 
these  plastics  set  up  into  hard,  rigid  masses  suitable  for 
many  tooling  operations.  Such  a plastic  is  east  phenol 
resin,  of  which  there  are  a large  number  and  variety  with 
slight  differences  in  properties  of  the  resulting  east  plastic. 
A certain  amount  of  “know  how"  along  with  proper  mix- 
ing  and  curing  equipmcnt,  is  required  for  their  use.  They 
are  limited  somewhat  by  inherent  properties  such  as  brit- 
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Average  Physical  Characteristics  for 
Thermo-Cast  Plastics 
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New  STORES  50-Ton  Hydraulic 

Completely  Automatic  Press 


• LARGER  PIECES 

• MORE  PIECES 

• HIGH  SPEED  OPERATION 


Model  235 


Patented 


OUTSTANDING  FEATURES 

Automatic  Cyde  Controller,  the  "brain"  of  the  machine,  for 
split-second  timing  of  every  machine  operation  — proved 
in  hundrede  of  Stokes  Completely  Automatic  Presses  in 
the  country's  leading  molding  plants.  Cycles  have  been 
reduced  as  much  as  50%  or  more.  Human  errors  are 
eliminated.  Every  piece  is  identically  molded. 

Super-Sensitive  Trap  or  checking  device  — sensitive  to  the 
fraction  of  a gram.  The  "heart"  of  the  machine  that 
checks  every  molded  piece  made.  Failure  to  ejeet  — lack 
of  material  — or  any  other  irregularity  stops  press  in- 
stantly.  The  pieces  literally  "run  the  press."  The  only 
proved  and  foolproof  method  of  operating  a Completely 
Automatic  Machine. 

Multiple  Feed  with  micrometer  adjustment.  Capacity  up 
to  48  cu.  in. 

High  Speed  Operation.  Opening  and  closing  at  the  rate  of 
100  in.  per  min.  with  controlled  final  compression  speed 
adjustable  to  the  flow  characteristics  of  the  molding  ma- 
terial. 

One  Man  Operates  a Score  of  Presses.  Completely  Auto- 
matic, this  press  requires  only  a minimum  of  molding 
labor.  Once  set  up,  one  man  can  attend  a large  battery 
of  presses  as  only  attention  required  is  to  keep  hoppers 
filled  and  to  remove  accumulation  of  molded  pieces. 

Low  Power  Requirement.  Only  2 hp.  motor  required  to  de- 
velop  full  50  tons  press  capacity. 

Self-Contained,  Self-Sufficient.  Elecirically  powered  and 
heated.  Requires  only  electrical  and  compressed  air  con- 
nections. 

Wrife  for  Complete  Information 

F.  I.  STOKES  MACHINE  CO. 

6040  Tabor  Road  Philadelphia  20,  Pa. 


EOUIPMENT 


Est.  1895 


War  Broadens  Uses 
Plastic  Tape 

Versatile  Adhesives  Find  New  Applications  in 
Vital  Assembly  Sealing  and  Maxking  Operations 


for 


WHEN  the  Nazis  stornied  into  Poland,  American  in- 
dustry  was  already  using  Scotch  tape  as  a "speeder- 
upper”  in  hundreds  of  assembly  and  niarking  operations.  In 
the  preceding  decade,  industrial  demands  had  swelled  the 
Scotch  tape  fainily  from  a handful  to  more  than  100  vari- 
et.cs.  These  multi-colored  tapes  varied  from  tiisue  thinness 
to  cardboard  thickness.  Sonte  were  backed  with  cellophane, 
sonte  with  acetatc,  fibre,  or  combinations  of  fibre  and  trans- 
parent film.  A wide  variety  of  adhesives,  with  carefully 
calibrated  strengths,  increased  the  number  and  kinds  of  jobs 
these  tapes  could  do. 

Most  of  these  tapes  had  Leett  designed  to  save  seconds  or 
to  simplify  sonte  contplex  operation.  As  time  became  tite 
essential  element  in  the  defense  effort,  these  abilities  became 
priceless. 

As  an  exantple  of  the  war  dentand  for  Scotch  tape,  Cur- 
tiss-Wright  Corporation  includes  three  rolls  of  a special 
tape  as  a standard  spare  part  in  IVarhawks.  These  tapes  are 
serving  on  production  and  battle  lines  all  over  the  world. 

An  outstanding  case  is  that  of  the  cartridge  ejection  slots 
in  pursuit  plane  wings.  Beneatli  the  wing  guns  of  niost 
American  pursuit  planes  are  small  slots  through  wltich  ex- 
ploded  ntachine  gun  sltells  drop.  When  planes,  under  cotn- 


Broad  widths  of  acetate  fibre  tape  are  used  to  seal  openings  and 
vente  in  enginee  during  etorage  and  shipment.  Ineet  shows  how 
tape  holde  filter  paper  around  inner  canieter  core  for  gae  maek 


bat  conditions,  had  to  take  off  front  untinished  fields,  the 
ejection  slots  often  became  clogged  with  sand  and  dust, 
causing  the  gun  to  jam  after  a few  rounds.  Research  men 
in  the  Scotch  tape  plant  got  busy,  duplicated  a wing  ejection 
slot  in  the  laboratory,  sealed  it  with  various  types  of  tape 
and  bounced  entpty  ntachine  gun  cartridges  at  it  from  the 
proper  height.  Eventually,  a tape  was  developed  whiclt 
would  always  break  at  the  impact  of  the  first  empty  cart- 
ridge, and  yet  be  strong  enough  to  protect  the  slot  opening. 
A sintilar  tape  is  used  to  guard  airplane  wing  gun  and  can- 
non  niuzzles  front  take-off  dust,  while  another  type  snow- 
and-ntud-proofs  the  niuzzles  of  ski-troopers’  guns. 


Printed  tapes  have  speeded  aircraft  assembly ; in  every 
Fortress  for  instance,  some  3000  wires  are  banded  with 
printed  Scotch  tape.  In  like  manner,  bands  of  as  many  as 
three  different  colors  of  the  tape  once  used  to  decorate  gitt 
packages  now  mark  plane  fuel  and  vapor  lines.  Repair  jobs 
in  the  field  are  speeded  immeasuraLly  by  these  neat  tricks ; 
they  become  merely  a matter  of  connecting  simtlar-colored 
fines  instead  of  groping  for  the  proper  connection 

The  transparent  tape,  once  used  to  seal  sparklmg  cello- 
phane  display  packages,  now  does  a less  glamorous  but  more 
important  sealing  job  between  hulls  of  swift  P T boats,  hold- 
ing insulating  materials  in  position  between  layers  of 
wood.  Electric  motors,  so  vital  in  the  war,  owe  speedy 
construction  and  long  life  to  still  another  tape,  which  holds 
units  in  place  during  assembly  and  acts  as  an  insulator  on 
leads  and  windings  during  the  life  of  the  appliance. 

Small  strips  of  colored  Scotch  tape  are  attached  to  trays 
on  which  disassembled  shell  fuses  and  bomb  detonators  are 
passed  down  the  line  in  loading  plants.  Instant  compaiison 
of  the  color  on  the  fuse  parts  tray  with  that  of  the  powder 
trays  shows  workmen  what  mixture  to  use  in  loading.  At 
the  line’s  end,  reassembly  of  the  fuses,  which  may  have  as 
many  as  50  separate  parts,  is  speeded  up  three-fold  by  the 
tape  color  plan.  Similarly,  approval  or  rejection  of  the 
shells  is  indicated  in  many  plants  by  a colored  piece  of  tape. 

When  shells  are  moved  up  to  the  front,  they  are  packed 
in  individual  cylindrical  blank  boxes,  each  size  and  type 
identified  by  a band  of  colored  tape,  which  also  seals  the 
container. 

Molding  of  transparent  plastic  “blisters”  and  bomber 
noses  is  speeded  up  by  cellulose  tape,  which  holds  the  flat 
panes  of  transparent  plastic  in  position  for  forming  by 
curved  dies.  During  cementing  operations,  transparent  tape 
is  used  as  a mask  around  the  areas  to  be  jo  ned.  When 
the  job  is  done,  it  strips  off  without  leaving  any  residue  or 
discoloration.  It  is  also  used  as  shock  and  chipping  insu- 
lation  when  the  complete  sections  are  bored  and  bolted 
into  their  steel  frames. 

Thin,  strong  constructions  of  Scotch  tape  are  used  to  hold 
together  the  corrugated  cardboard  “forms”  around  which 
bullet-proof  rubber  fuel  cells  are  east.  When  the  tiiple 
layer  of  synthetic,  crude  and  vuleanized  rubber  has  “set,” 
the  forms  are  softened  with  steam  and  water  and  flushed  out 
piecemeal  through  the  tank  openings,  with  the  tenacious 
tape  still  clinging  to  them. 

Scotch  riveter’s  tape  is  a special  type  developed  to  speed 
“cold  riveting”  in  airplane  plants.  Coated  with  adhesive 
only  along  the  edges,  riveter’s  Dpe  holds  a row  of  rivets 
in  place  until  the  riveting  gun  has  done  its  work,  then  strips 
off  clearly  without  leaving  any  sticky  fragments  on  the 
l ivet  heads.  Cellulose  cloth  tape  is  used  to  cover  rivet  and 
screw  heads  on  plane  control  surfaces  which  are  finished 
with  cloth.  This  strong,  springy  tape  cushions  the  cloth 
against  wear  and  prevents  corrosion  of  the  underlying  metal 
bv  Chemicals  in  the  “doping”  compound. 

Fire  control  and  De  Gausse  cables  in  American  fighting 
ships  often  contain  several  layers  of  moisture-proof  Scotch 
tape.  These  tough,  moisture-resistant  wrappings  keep  in- 
sulating layers  inside  the  cable  from  fusing  together  under 
extreme  heat.  Glass  gauges  and  dials  in  destroyers.  cor- 
vettes  and  submarines  are  shockproofed  at  the  factory  with 
broad  widths  of  the  transparent  variety  of  tape  to  prevent 
shattering  during  depth  charge  attacks. 

The  new  U.  S.  Army  gas  cape,  a cellophane  envelope 
which  protects  a soldier  from  head  to  heels,  has  its  seams 
sealed  blister-gas-proof  with  Scotch  tape.  Inside  the  gas- 
mask  the  tape  holds  filter  paper  in  place  around  the  inner 
core  of  the  canister. 

Blood  plasma  cartons  and  certain  types  of  field  rations 
are  sealed  quickly  and  securely  with  airtight,  waterproof 
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Strips  of  acetate  tape  are  applied  to  airplane 
nose  section  to  prevent  chipping  while  drilling 


and  mustard  gas-proof  type  of  tapes.  Package  sealing  is 
one  of  the  most  widespread  uses  for  the  tape.  Protection 
of  tanks,  trucks,  airplane  fuselages  and  other  sintilar  mate- 
rial against  corrosion  from  sea  spray  and  fog,  while  these 
war  implements  are  aboard  ship  en  route  to  the  battle 
fronts,  also  is  afforded  by  a specially  constructed  heavy- 
weight  Scotch  tape.  Similarly,  guns  of  powerful  four-en- 
gined  bombers  when  flying  over  water  are  rust-proofed 
with  protective  paper  securely  fastened  with  tape.  At  the 
other  end  of  the  scale  are  tiny,  delicate  oxygen  flask 
switehes,  also  sealed  against  dust  with  the  tape.  Heavy 
machinery  for  the  U.  S.  Engineer’s  Corps  is  wrapped  in 
asphalt  impregnated  kraft  paper  and  sealed  with  2"  Scotch 
acetate  fibre  tape. 

These  are  just  a few  of  the  jobs  that  are  keeping  Scotch 
tapes  busy  today,  on  assembly  l.ne  and  battle  line.  Their 
exact  role  in  the  new  era  that  will  begin  with  V-day  is  im- 
possible to  predict.  But  it  is  certain  that  when  war’s  ac- 
celerated  produetion  methods  are  turned  to  the  needs  of 
peace,  hundreds  of  new  every  day  living  needs  will  be  filled 
as  a result  of  wartime  experience.  end 


Covering  rivets  and  screws  on  airplane  wings, 
tape  prevents  corrosion  from  dope,  reduces  wear 
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RLASTICS  AT  WORK 


IN  INTSRIOR  DESIGN 


Attractivelydeaigned  stairway.  featuring  decoratlve  mem- 
bora  made  of  tranaparonl  plaatic.  harmonbtinq  wllh  sup- 
porUng  etructural  unita  bulll  of  satln  Hniabed  aiumlnum 


This  attractive  light  refractor  quintet  of  "Plaskon"  lives 
up  to  the  required  IES  spocifications  of  intense  surface 
brightness.  flexibility  of  form  and  total  light  output 


Th®««  oye  ploaaing  elodrlc  light  swltch  paria  have  en 
hancod  uHlitartan  value  due  »o  the  htgh-dielectrlc 
strenglh  of  the  molded  ' Ploekon"  from  which  they  are  made 


Plastlea  make  an  attractive  entry  into  railroading  in 
thie  aynthetlc  car  produced  fot  Union  Pacific.  Walla  ond 
fumlture  feature  laminat  ed  phenollc  and  Pleaigkra 


Fly  weapon  with  Tenite  head  Ihat  will  not  rust  or  denl  and  is 
lighter  than  any  known  metal;  molded  by  Plastic  Engineering. 
Inc.,  Cleveland,  for  American  Specialty  Co.,  Amherst,  Ohio 


jProduct  of  R and  R Plastics,  Inc.,  this  hammer-head  is  made 
;of  tough-resilient  "Nitron."  a cellulose  nitrate  derivative 
widely  used  on  easily-marred  metals  and  precision  parts 


Combination  eyeshield  and  lens  mount  of  binocular  headband 
magnifiers  are  molded  of  black  "Tenite,  ' a light-weight  and 
shattor-proof  material  produced  by  Tennessee  Eastman  Corp. 


In  addition  to  widespread  use  in  housings,  packaging  and 
electrical  parts,  "Plaskon",  a urea-formaldehyde  resin, 
finds  application  in  casters,  where  sturdiness  is  paramount 
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Portability  is  increased  and  appearance  enhanced  by 
the  housing  ai  Ihis  modem  store  scale,  which  has  been 
molded  of  "Plaslcon."  light-weight  material,  white  in  color 


Transparent  plastics,  such  as  those  described  on  page  34  of 
issue,  can  be  pigraented  or  covered  with  colored  material  and  i 
in  attractive  dispfays,  as  exemplified  by  above  window  decorc 


A variety  of  cfosuree  tncluding  bottle  tope, 
ca  ps  and  cæmetic  far  covers  - which  have  f 
ol  'Plaslcon.''  a product  ol  Plaskoo  Cot 


AT  WORK 
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IN  INSTRUMENTS 


A variety  of  instruments  illustrating  outstand- 
ing  applications  for  the  extremely  durable  plas- 
tic,  laminated  vinylite.  Shown  are  plotting 
devices  produced  by  G.  Felsenthal  & Sons  of 
Chicago:  Navigation  plotting  board,  left;  a bub- 
b]e  circle  sextant,  below;  dead  reckoning  com- 
puter. below,  left,  which  contains  some  parts 
made  of  molded  vinylite;  and  a drag  f inder 
and  temperature  evaluator,  below  at  the  right 
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Education 
Trained  Personnel 

* 

Chairman.  Advisory  Board  t 

Plastics  Industries  Technical  Institute 

Pioneer  Eiiorts  oi  Plastic  School  Develop 
Skilled  Men  to  Serve  Needs  oi  the  Industry 


Technical 

Produces 

fått  C.  5 rJLouqee 


FOUR  years  ago  there  were  no  plastics  schools.  Outside 
the  chemical  laboratories  in  a few  colleges,  it  was  im- 
possible for  a student  to  learn  about  plastics  unless  he 
went  to  work  as  a factory  helper.  Here  he  learned  how 
to  sweep  the  floor,  run  a press,  operate  a preformer,  meas- 
urc  powder,  or  clean  up  a mold.  College  chemical  cur- 
ricula  at  that  time  included  the  theory  of  polymerization 
among  elementa)  organics,  but  that  was  about  all.  Today, 
there  are  almost  as  many  schools  claiming  to  offer  a plas- 
tics education  as  there  are  plastics  materials. 

Teaching  plastics  is  no  simple  matter.  The  vast  range 
of  chemical  compounds,  each  with  its  peculiar  properties 
and  behavior  under  varying  conditions;  the  multitude  of 
methods  employed  to  form  plastics  into  industrial  Prod- 
ucts; and  the  broad  scope  of  plastics  applications  which 
embrace  everything  from  insulation  to  lamination,  rope  to 
radio,  paint  to  parachutes,  and  packaging  to  PT  boats;  all 
complicate  any  attempt  to  lay  out  a simple  plan  for  plastics 
training. 


Instructor  Emmett  M.  Watkina  closely  suporvises 
students  installinq  mold  on  an  automatic  molding  press 


Anyone  can  learn  to  operate  a plastics  molding  press 
with  a few  minutes  instruetion.  Powder  is  measured  au- 
tomatically  or  by  hand  in  prescribed  quantities.  Preforms 
are  often  used.  The  time  cycle  and  heat  control  are  estab- 
lished  in  advance  by  the  foreman.  The  mold  is  alreadv 
fastened  to  the  press.  All  that  remains  to  be  learned  is 
which  lever  to  pull  and  when. 

Any  boy  who  can  run  a lathe  can  turn  a neat  piece  of 
jewelry  from  plastics  rod  with  a little  practice.  I.ikewise, 
anyone  can  lay  strips  of  canvas.  paper  or  wood,  one  upon 
the  other,  and  place  them  in  a press  to  cure.  Almost  any- 
one can  spot  surface  flaws  on  molded  parts.  With  simple 
instruments  and  jig  fixtures  he  can  measure  tolerances. 
He  can  place  inserts,  file  flash,  huff  corners,  and  assemble 
molded  parts  without  going  to  school  or  college  for  special 


instructions. 


But  these  operations  are  mere  details  of  plastics  pro- 
duetion.  Planning,  designing  and  engineering  come  first. 
Blueprints,  specifications,  wall  thickness,  dimensions  of 
the  piece  to  be  molded,  inoldmaking,  molding  pressures, 
heat  conditions,  time  cycles,  positioning  inserts,  bosses. 
struts,  knock-out  pins,  designing  jig  fixtures,  and  finally 
the  choice  of  the  right  plastics  material  for  the  job  and 
the  right  size  and  kind  of  press  to  achieve  maximum  cco- 
nomic  produetion  conditions  complete  the  composite  pic- 
ture.  These  decisions  must  be  based  upon  experience  and 
knowledge  of  the  many  phases  of  plastics  behavior.  gained 
either  through  long  years  of  hard  work  or  through  spe- 
cialized  scientific  training  in  a plastics  engineeering 
school. 


The  technical  school  is  becoming  more  and  more  impor-  1 
tant  in  the  field  of  education,  because  it  provides  oppor-  I 
tunity  for  young  men  and  women,  who  cannot  afford  4 ' 
years  at  college,  to  enter  selected  specializcd  industries  on  | 
a semi-profcssional  basis.  The  technical  school  also  pro-  I 
vides  a rncans  for  college  graduates  to  intensify  their  I 
knowledge  in  a specific  field.  The  course  of  study  should  I 
be  practical,  intensive  and  complete.  It  should  be  based,  I 
and  constantly  maintained,  upon  the  best  current  practices  I 
within  the  industry  it  serves,  and  it  should  be  clearly  de-  I 
tailed  for  quick  cotnprehension.  Prospectivc  students  1 1 
should  be  carcfully  screened  before  admittance,  and  if  they  I 
exhibit  weakness  in  any  subjeet  which  is  incidental  but  I 
not  directly  concerncd  with  their  technical  training,  they  1 1 
should  be  advised  to  brush  up  on  the  subjeet  individually  ' I 
outside  their  technical  dasses  so  they  will  not  lag  behind.  ! I 


Plastic*  Institute  Curriculum 

At  the  Plastics  Industries  Technical  Institute,  the  pio-  j I 
neer  technical  school  in  the  plastics  field  in  this  country, 
the  printed  lessons  are  organized  to  lead  students  in  an  j 
orderly  wav  through  the  niaze  of  details  incidental  to  | 
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the  change  in  name  ofone  of  America’s  leading  manufacturers  of  Injection  Molded 
Plastic  parts  and  products.  The  Sinko  Tool  & Manufacturing  Company  will 
hereafter  be  known  as  SANTAY  CORPORATION.  For  many  months,  100%  of 
our  facilities  have  been  operating  three  shifts  a day,  producing  intricate  Thermo- 
plastic  Parts  and  Electro-Mechanical  Assemblies  for  the  Army  and  Navy.  In- 
valuable  knowledge  and  experience  has  been  gained,  which  is  bound  to  be 
reflected  in  the  products  we  make  in  the  future.  Post-war  planners  are  invited  to 
consult  with  our  master  craftsmen  on  the  simplest  or  most  involved  metal  or 
thermoplastic  part  or  product. 

SANTAY  CORPORATION 

FORMERIY  SINKO  TOOL  & MANUFACTURING  CO. 


Air.  Szantay  and  three  associates, 
founded  The  Sinko  Tool  & M/g. 
Co.  25  years  ago.  With  his  guid- 
ance,  the  business  has  grown  and 
prospered.  An  expert  tool designer, 
he  tvas  also  a pioneer  in  molding 
thermoplastics.  Today  as  the 
owner  oj  the  company,  Mr. 
Szantay  continues  to  supervise  the 
management  of  the  business. 
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plastics,  and  to  provide  them  with  a ready  reference  which 
is  invaluable  when  they  enter  their  cliosen  field.  Courses 
are  technical  rather  than  preparatory.  That  is,  the  text 
contains  no  extra-eurricular  material  which  overlaps  or 
duplicates  high  school  fundamentals.  Every  lesson  is  de- 
voted  cntirely  to  an  important  phase  of  p'astics  materials, 
properties,  methods  or  application  and  none  of  the  stu- 
dents time  is  occupicd  with  anything  else. 

The  course  is  purposely  designed  to  teach  how  to  use 
plastics  rather  than  how  to  make  plastics.  The  highly 
technical  formulat:ons  of  plastics  compounds  require  an 
extensive  background  in  organic  chemistry  which  can  be 
taught  best  in  a college  or  a technical  institute  providing 
a 4-year  course. 

The  prime  need  in  education  is  to  learn  to  differentiate 
between  the  various  materials  and  choose  them  wisely  for 
cach  application  so  that  failures  will  not  result  The  first 
third  of  the  course  is  devoted  to  materials  and  sourccs: 
the  second  third,  roughly,  is  given  over  to  properties: 
and  the  remainder  explains  methods.  equipment,  machinery 
and  common  practices  ineluding  designing  and  making 
molrls.  The  leeture  platform  teaching  method  is  employed, 
supplcmentcd  by  illustratcd  slides  to  emphasize  detail». 
Samples  are  used  gencrously  so  that  students  can  get  the 
feel  as  well  as  the  appearancc  of  materials. 

A series  of  quiz  sessions  has  proved  exceedingly  helpful 
and  interestmg.  For  these  periods  a "board  of  experts" 
chosen  from  the  class  are  expectcd  to  provide  answers 
to  problems  presented  by  the  remainder  of  the  group.  The 
instruetor  interpret»  the  questions  and  acts  as  referee.  A 
time  limit  is  set  in  which  one  of  the  experts  must  give  the 
correct  reply;  otherwise  the  que«tion  is  tossed  back  to  the 
group.  Score  is  kept  on  the  blackboard. 

Resident  students  altemate  leetures  w‘th  shop  practice. 


for  which  equipment  is  provided.  They  are  taught  the 
workings  of  compression  and  injeetion  presses,  on  which  i 
various  objeets  are  molded  by  the  class.  Several  tvpes  of 
laboratory  presses,  and  one  fully  automatic  compression 
press,  are  availablc.  One  of  these  presses  will  occasionally 
be  completely  disassembled,  as  a part  of  the  training.  One 
group  of  students  dismantles  the  press  and  shuffles  the  parts  ! 
around  the  base.  Anothcr  group  takes  over  and  puts  it 
together.  Credits  are  based  upon  the  elapsed  time  it  re- 
quires  the  group  to  assemble  the  press  and  put  it  into  j 
operat’on. 

Right  and  wrong  methods  of  molding  are  taught  in 
order  to  emphasize  faults  which  mav  occur  in  aetual  cm-  ] 
ployment.  For  example:  A group  may  be  turned  loose  on 
an  injeetion  press  which  has  been  purposely  adjusted  to  j 
provide  too  little  heat  or  too  little  pressure,  with  the  result 
that  the  molded  part  is  incompletc  when  it  comes  from  the  1 
press.  Students  are  asked  to  suggest  remedies  and  the  j 
instruetor  makes  the  suggested  adjustments  and  another 
part  is  pressed.  In  this  way  students  learn  why  molded 
parts  are  crumbly.  incompletc,  or  burned,  and  they  learn  I 
limv  to  adjust  their  press  to  prevent  this. 

Materials  mannfaeturers  sometimes  send  new  com-  I 
pounds  to  the  school  for  experimental  work  beforc  they  I 
reach  the  general  market,  thus  students  bccotne  acquainted 
with  their  working  qualities  in  advancc  and  can  appraise  j 
their  properties.  The  school  has  installed  one  of  the  most 
modern  Irgh-frequency  units  for  preheating  preforms  to  | 
speed  molding  operations  so  that  students  may  bceome  ! 
familiar  with  this  type  of  equipment  now  heing  introduced 
into  the  plastics  field. 

Molding,  while  important,  is  but  one  branch  of  plastics  \ 
education.  Students  learn  how  to  apply  laminating  resins 
to  various  fibrous  fillcrs  such  as  paper,  canvas,  glass  fabric  • fl 
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Part  ol  the  training  consUts  ol  making 
observations  on  a Dow  testing  machlne 


Students  (orm  plywood  by  rubbe  r bag  vocuum 
lechnlque  with  the  asslstance  ol  the  bistructor 


and  wood  venecr.  Every  known  type  of  resin  is  used  for 
impregnating.  Then  tite  parts  are  pressed  and  coinpared 
with  standard  makes  of  plastic  laminates.  Standard  ASTM 
metliods  are  used  for  testing,  and  the  laboratory  is  well 
equipped  with  ovens,  coldbox,  impact  testing  devices, 
Universal  testing  machine,  and  Peakes-Rossi  flow  tester. 
Parts  are  sawed  in  two  and  tested  for  moisture  absorption. 
Cross-sections  are  examined  under  magnification  to  deter- 
niine  their  porosity.  Insufficient  or  excessive  cure  are 
revealed  this  way. 

New  low-pressure  methods  with  all  sorts  of  adhesives 
come  in  for  a fair  share  of  practical  experiments.  Ex- 
pendable  gasoline  tanks,  helmets,  aircraft  fairings  and 
other  projects  are  worked  out.  Vacuutn  pressure,  rubber- 
bag  molding,  clatnping  and  oven  drying.  and  high-fre- 
quency  electronic  curing  are  all  part  of  the  program  to 
make  the  course  of  study  as  useful  as  possiblc. 

Fabricating  from  rods,  sheets,  and  tubes,  is  another  es- 
sential  branch  of  training  at  the  institute.  Here,  student  i 
projects  begin  on  the  drafting  board  where  design,  specifi- 
cation,  dimension,  and  material  choice  must  nieet  the  ap- 
proval  of  the  instructor  before  materials  are  issued.  Then 
comes  the  practical  mechanical  conversion  of  rods  to  jewel- 
ry ; sheets  to  gas  masks ; or  tubes  to  picture  frames.  Stu- 
dents are  allowed  freedom  of  imagination  in  fabricating,  ( 
limited  only  by  the  practical  aspects  of  the  materials  they  1 
choose.  Drills,  saws,  lathes,  sanders,  buffers,  arbor  presses  I 
and  ovens  are  provided  to  facilitate  various  operations.  1 
Students  learn  by  doing,  and  the  results  of  their  work  8 
are  clearly  visible  in  the  things  they  make. 

Drafting  and  mold  design,  so  important  to  plastics  con-  I 
version  of  any  sort,  occupy  many  hours  of  a student’s  time.  ] 
This  iticludes  visualization  of  parts  to  be  fabricated  as  well  J 
as  design  and  blueprinting  of  molds,  jig  and  shrink  fix-  I 
tures,  positioning  of  knock-out  pins  and  other  engineering  I 
details.  The  plastics  engineering  student  who  spends  1 ; 

year  at  the  resident  school  must  design  and  prepare  com-  1 
pletc  drawings  for  several  molds  of  different  tvpes  during  I 
his  term. 

The  institute  offers  a complete  1-year  engineering  course  I 
in  Los  Angeles,  where  it  originated,  and  has  extended  its  I 
operations  into  such  communities  as  Chicago  and  New  j 
York,  where  it  conducts  20-week  evening  forums  for  the  1 
benefit  of  key  men  and  women  from  industry,  intended  to  I 
familiarize  them  with  the  plastics  field.  Pre-requisites  for  1 
the  engineering  course  are  simply  that  the  applicant  have  I 
high  school  education  or  its  equivalent  and  be  18  years  I 
of  age. 

Students  come  from  all  walks  of  life,  from  f&r  and  near,  I 
and  from  a wide  variety  of  industrial  fields.  The  govent-  I 
ment  of  India  sent  a state  scholar  from  Calcutta,  a chemist  I 
with  n mastcr’s  degree,  to  absorb  plastics  information  I 
which  will  be  used  as  the  foundation  for  a new  industry  I 
in  India  after  the  war. 

The  Outlook 

As  new  industries  turn  to  plastics  they  will  need  skilled  I 
men  with  knowledge  of  these  peculiar  materials  so  mis-  I 
takes  of  the  past  will  be  avoided  and  plastics  will  be  used  j 
where  they  can  serve  best.  The  compctition  of  plastics  and  | 
mctals  pnstwar  will  not  be  as  great  as  some  assume.  The  I 
"battle  of  materials"  wc  rcad  a bont  is  largely  a myth.  Plas-  | 
ties  have  their  place  in  industry  alongside  most  other  mate-  j 
rials.  Frequently  they  will  be  used  together,  each  lending 
its  spccific  propertics  and  characteristics  to  the  other,  as  I 
they  do  in  plywood,  laminated  glass  fabrics,  or  in  combina-  1 
tions  of  rayon,  nylon  and  wool.  Economics,  the  qualitv  I 
of  the  plastic  and  the  availabilitv  of  experienced  personnel  j 
determine  what  placc  plastics  will  have  in  the  post-war  j 
'(  heine  of  things.  END  j 
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Oller  Versatility  with  Strength 

Toughness  Is  Pro  ven  by  Ability  to  Taire 
(Continurd  from  Page  37)  Injection  Molding  in  Thin  Cross-Section 


plastic  to  its  evcr-growing  list.  Cellulose  nitratc  is  still 
being  made  in  large  quantities  in  the  plant  first  built  for 
its  manufacture  in  1872.  It  is  used  to  fabricate  shects, 
rods,  tulics.  films  and  foils  (though  not  as  a molding 
powder.)  In  1910  cellulose  acetate  photographic  safety 
film  was  introduced  and  this  has  widely  replaced  the 
earlier  inflammable  celluloid  film  of  cellulose  nitrate.  In 
1927,  based  on  the  World  War  1 discovery  of  Camille  H. 
Dreyfus,  sheets,  rods.  and  tubes  were  made  of  cellulose 
acetate.  In  1928,  the  Celluloid  Co.,  forerunner  of  the 
plastics  division  of  the  Celanese  Corporation  of  America 
announccd  the  perfection  of  the  first  injection  molding 
machine,  as  a rcsult  of  which  produetion  of  plastics  be- 
came  practical  and  economical.  In  1936  ethyl  cellulose 
was  adder)  to  the  list  of  cellulosic  plastics,  liut  war  ncerls 
limited  its  development  and  confined  produetion  to  mili- 
tary  equipment.  However,  the  splendid  qualities  of  tough 
ness  and  dimensional  stability  inherent  in  ethyl  cellulose 
have  made  it  one  of  the  most  attractive  subjeets  for  re- 
search  today  in  the  ficld  of  cellulosic  plastics. 


The  year  1938  saw  a new  addition,  cellulose  acetate 
butyrate,  to  the  group  of  cellulosic  molding  material.  This 
mixed  ester  resemblcs  cellulose  acetate,  is  cheapcr  and 
easier  to  make  than  ethyl  cellulose  and  its  development 
has  been  correspondingly  faster. 

The  latest  development  in  molding  material  is  repre- 
sented  by  Lumarith  Ten  which  is  a "cellulose  acetate 
plus"  developcd  in  the  laboratories  of  the  plastics  division 
of  the  Celanese  Corporation  of  America.  Lumarith  Ten 
molding  materials  are  prepared  from  a high  acetyl  cellulose 
acetate  flake,  and  coinbine  special  moisture  and  hot  water 
resistance  with  the  excellent  toughness  and  the  other 
virtues  of  the  regular  cellulose  acetate  molding  materials. 

Derivation  and  Ingredients 

The  cellulosic  group  is  so  called  because  each  one  of 
them  is  derived  from  cellulose,  the  structural  material  form- 
ing the  walls  and  skeletons  of  the  cells  of  all  plant  life. 
The  basis  of  the  cellulosic  plastics,  therefore,  is  one  of  na- 
tures  most  important  structural  fibres  obtained  from  some 
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form  of  vegetation,  notably  cotton  linters.  Use  of  these 
natural  materials  does  not  exhaust  the  resources  of  the 
earth,  for  they  are  replaced  with  every  growing  season. 

There  are  four  cellulosic  flakes  which  form  the  basis  of 
the  thermoplastic  cellulosic  materials,  namely  the  esters — 
cellulose  acetate  and  cellulose  nitrate,  the  tnixed  ester 
cellulose  acetate  butyrate,  and  the  ether— ethyl  cellulose. 
The  flakes  are  fluffy  white  bulky  powders  which  are  useless 
as  such  for  fabricating.  In  order  to  make  them  flow  under 
heat  and  pressure,  or  to  convert  them  into  plastics,  plasti- 
cizers  must  be  added.  There  are  a variety  of  plasticizers 
available  and  conipatible  with  each  type  of  flake.  The  plasti- 
cizer  imparts  certain  properties  to  the  plastic.  For  example, 
some  plasticizers  are  sensitive  and  others  inert  to  moisture, 
so  that  the  incorporation  of  the  former  would  not  be  ad- 
visable  in  a powder  to  be  used  for  an  application  requiring 
moisture  resistance.  Some  plasticizers  increase  the  impact 
strength  of  the  final  material  considerably,  though  not  all 
will  give  exceptional  impact  results  at  low  temperatures. 
This  means  that  the  task  of  molding  powder  formulation, 
that  is,  preparing  combinations  of  flake  and  plasticizer  for 
molding  materials  either  to  improve  a given  property  or  to 
meet  some  government  specification  or  to  arrive  at  the  most 
desirable  plastic  for  a given  application,  is  a very  real  and 
kve  one,  destined  to  keep  chemists  of  cellulosic  plastics  on 
their  toes.  Since  both  the  flake  and  the  plasticizer  are 
variables,  there  is  a very  wide  range  of  possibilities  in 
formulation.  Further,  the  addition  of  various  amounts  of 
any  one  plasticizer  affects  the  formulation,  espec  ally  its 
plastic  flow  temperature  and  molding  behavior.  Additional 
plasticizer  causes  the  resulting  molding  powder  to  flow  at  a 
lower  temperature,  there  being  a range  of  even  15  flow 


Figure  1 


Two  uses  for  "Lumarith,"  light,  tough  yet  resilient  plastic:  At  left,  head  band  for 
magnifying  lenses  with  extension  permitting  lenses  to  be  pushed  cut  of  line  of 
Vision  when  not  in  use.  Punched  hoies  provide  eight  head  size  adjustments.  At  right, 
plastic  is  used  in  industrial  safety  masks;  fits  over  glasses,  offers  complete  visibility 
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Figure  2 


categories  in  some  series  using  one  plasticizer,  from  very 
hard  to  very  soft  formulations. 

Since  the  formulation  of  the  cellulosic  plastics  can  he 
largclv  controlled  to  meet  the  requirements  of  a particular 
application,  it  may  be  said  that  cellulosic  plastics  can  be 
custom  made  to  meet  the  requirements  of  the  custom  molder. 
Other  thermoplastic  molding  materials,  such  as  polystyrene 
and  methyl  methacrylate,  are  resins,  and  as  such  their  prop- 
erties  are  fairly  set,  allowing  of  only  limited  modifications. 

The  versatility  of  formulation,  a property  of  the  cellulosic 
thermoplastics,  should  be  seriously  considered  by  those 
intcrested  in  injection  or  extrusion  molding. 

Co mparativa  Strength 

So  far  we  have  placed  the  cellulosics  in  the  plastic  pic- 
ttire  from  the  point  of  view  of  their  origin  and  importance. 
Now  let  us  compare  some  of  their  outstanding  properties 
with  those  of  other  plastics. 

The  tests  by  which  the  various  plastics  are  compared 
have  been  established  by  the  ASTM,  and  they  bid  fair  to 
Ittcoming  the  nucleus  of  the  technical  tests  to  be  adopted 
for  the  engineering  control  of  plastics,  since  it  is  felt  that 
plastics  tieed  to  be  cvaluated  in  niuch  the  same  way 


Flq.  3.  P»rc*nt  ot  water  abeorbwd  in  24  hr  bonnd  on  original 
wolghl  of  coadittonod  «poclmon  Symbol»  oi  boftom  »how 
flow  temperature  rang*  from  hardest  to  soltest  material» 


fr* 


that  other  structural  materials  are,  such  as  metals  and  glas;- 
Among  the  most  important  properties  of  any  structural 
material  is  toughness  and  it  has  already  been  stated  that 
the  cellulosics  are  the  toughest  group  of  plastics.  We  are 
now  on  the  spot  to  prove  it.  The  word  toughness  is  not  an 
especially  well-defined  scientific  expression,  nor  can  we 
find  a test  evolved  by  the  ASTM  that  will  give  a simple 
value  for  it  so  that  different  plastics  may  be  readily  com- 
pared for  toughness.  It  can  be  said  that  there  is  no  ade- 
quate  measuring  rod  of  it  as  yet  established.  However,  it 
may  be  described  as  that  quality  of  a material  to  stand  a 
good  deal  of  knocking  around  in  the  course  of  usage — in 
other  words,  its  ability  to  take  punishinent  The  toughness 
of  a plastic  therefore,  is  estimated  in  terms  of  the  record  of 
its  performance  in  actual  use  as  a molded  part,  but  it  is 
not  easy  to  get  the  data  of  this  record  on  diversified  molded 
objects,  partly  because  so  niany  variables  enter  into  the 
molding  of  different  pieces  and  partly  because  no  standar 
test  of  toughness  can  be  readily  applied. 

The  less  brittle  the  material,  the  more  work  it  takes  to 
make  it  fail  and  the  more  tough  it  is,  and  vice  versa.  In 
other  words,  toughness  is  proportional  to  the  work  needed 
to  break  the  specimens  either  in  tension  or  in  flexure  by 
impact.  The  energy  to  break,  or  working  capacity  becoines 
the  true  measure  of  the  toughness  of  a plastic  material. 

Hence,  we  fall  back  on  to  the  performance  of  standard 
test  specimens  molded  under  controlled  conditions  to  ob- 
tain  results  on  impact,  or  resistance  to  shock  and  on  flex- 
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ural  and  tcnsilc  strength  (or  resistance  to  load)  and  inter- 
pret these  as  a measure  of  toughness  of  a given  plastic. 

The  resilience  of  a material  to  these  stresses,  its  ability 
to  absorb  energy  and  resist  permanent  deformation,  con- 
stitute  its  toughness  and  may  be  expressed  as  working 
capacity  or  energy  needed  to  break  a specinien  in  tension, 
energy  to  break  it  in  flexure  and  by  impact. 

One  expression  of  the  toughness  of  a plastic  is  called 
the  impact  strength,  or  the  energy  necessary  to  break  a 
specinien  by  a sudden  or  sharp  knock.  It  is  a good  measure 
of  the  resistance  to  shock  of  a material,  and  as  such  is 
another  indication  of  toughness.  It  has  been  found  espe- 
cially useful  for  comparing  the  toughness  of  the  various 
cellulosics  plastics  among  theniselves,  and  it  would  seem 
that  experience  of  toughness  in  the  field  determines  the 
results  obtained  for  impact  in  the  laboratory, 

A study  of  the  impact  strength  of  several  groups  of 
plastics  gencrally  over  a temperature  range  of  — 70*  to  75° 
F.  shows  that  toughness  is  a virttie  of  the  cellulosics  over 
the  whole  temperature  range  (Fig.  I).  Within  the  group 
of  cellulosic  plastics  wide  ranges  of  values  for  impact 
exist.  The  excellent  impact  strength  of  ethyl  cellulose— 
especially  at  low  temperatures — is  noteworthy.  Their 
deep  curves  of  impact  strength  over  a wide  temperature 
range  contrasts  noticeably  with  the  straight  line  values 
(Continucd  on  page  95) 
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From  Pouring 
To  Finished  Casting 


i The  new  Marblette  Casting  Resins  bring 
to  the  aircraft  manufacturer  new  high 
standards  in  quality  and  strength,  but 
more  important,from  pouring  to  finished 
casting,  aircraft  dies  can  be  formed  in  a 
total  elapsed  time  of  only  4 hours  — and 
will  not  check  or  crack!  This,  to  the  tool 

is  real  news.  Utilize  i 


I and  die  maker 
I Marblette  Casting  Resins  in  the  develop- 
ment of  your  punch  press  and  mating 
dies;  drill  and  assembly  jigs;  form  blocks; 
fixtures  for  spot  welding  and  riveted  as- 
sembly; rubber  press  dies;  and  blocks 
for  forming  acrylate  sheets  as  well  as  for 
routing  fixtures  and  in  numerous  other 
mportant  manufacturing  processes. 


For  Sheet  Metal  Fabrication 
Speed  -Strength-  Economy! 

WILL  NOT  CHECK  OK  CRACK 


lf  you  have  a problem  related  to  the 
production  of  any  items  outlined  above, 
c all  on  Marblette  without  obligation. 
We'll  be  glad  to  discuss  with  you  the 
application  of  the  right  Marblette  Cast- 


MANUFACTURERS 
OF  PHENOUC  RESINS 
SINCE  1 929 


THE 


ing  Resin  to  your  specific  production 
problem. 


MARBLETTE 


CORP. 

37-22  THIRTIETH  STREET,  LONG  ISLAND  CITY  1,  NEW  YORK 
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Achieving  TransJucence 
With  Resins  Coniaining  Bar it e 


Bf  JiarJJS-  °£utk 

Chemical  and  Mechanical  Engineer 


Opacity  and  Gas  Pockets  Eliminated;  Resin  Produced 
Combining  Machinability  with  Increased  Hardness 


THIS  article  might  well  be  called  “The  Strange  Case 
of  the  Missing  Barite” — it  has  a good  deal  of  the 
mysterious  in  it.  An  ordinary  casting  resin  had  been 
made  up,  and  after  the  initial  condensation  and  before 
the  water  had  been  removed  barite  (barium  sulfate)  was 
introduced  into  the  solution.  The  distillation  to  remove 
the  water  went  on  in  the  ordinary  manner,  and  the  barite 
was  there,  plainly  swirling  around  in  the  flask.  Since 
there  was  a substantial  amount,  sotne  35  to  40%  of  the 
resin,  the  mixture  was  quite  an  opaque  white.  Then, 
somehow  or  other,  the  barite  was  spirited  away;  first 
it  was  there,  and  then  it  was  gone.  Instead  of  an  opaque 
mass  there  was  a crystal  clear  resin.  This  was  east, 
was  polymerized  in  an  oven,  and  then,  just  to  be  sure, 
its  specific  gravity  was  determined — 1.72.  The  barite 

was  still  there,  but  it  had  become  invisible  somewhere 
along  the  way.  There  was  a definite  objeet  in  introduc- 
ing  the  barium  sulfate  into  the  resin — to  increase  its 
specific  gravity.  But,  as  is  often  the  case,  important 
properties  which  were  not  anticipated  were  discovered 
— a transparent  resin  materialized,  with  increased  hardness 
and  abrasion  resistance. 

The  introduetion  of  barium  sulfate  has  never  been 
accomplished  before  without  the  east  article  being  ex- 
ccedingly  opaque  and  usually  full  of  gas  pockets.  The 
problent  is  to  get  the  heavy  material  into  the  resin 
without  raising  the  viscosity  unduly,  and  without  making 
the  cured  produet  a dead  white.  The  assumption  has 
been  that  only  if  the  barium  sulfate  could  be  ground  down 
to  the  fineness  of  the  wave  length  of  light  would  it  bccome 
invisible.  The  practical  problem  of  ever  grinding  the 
sulfate  to  such  fineness  is  staggering. 

The  Process 

The  casting  resin  sclected  was  very  ordinary — pure 
phenol  and  pure  formaldehyde  37%,  are  reactcd  together, 
with  barium  hydroxidc  as  a catalyst,  the  proportion  of 
formaldehyde  to  the  phenol  being  two  mol  weights  to 
one.  To  get  a specific  gravity  of  1.72,  the  barium  sulfate 
must  run  about  37%  of  the  final  produet,  which  is  quite 
a mass  to  dispose  of.  The  desired  quantity  of  barium 
sulfate  is  added  to  the  mix,  which  is  distilled  under 
vaeuum  and  at  a low  temperaturc  to  remove  the  water,  the 
boiling  point  gradually  rising  as  the  water  is  removed. 

AH  this  time  we  have  a hydrophilic  resin,  and  a true 
solution  of  resin  and  water,  with  barium  sulfate  suspendcl 
in  it.  Eventually  all  but  about  12  to  15%  of  the  water 
will  be  removed,  and  the  temperature  will  have  risen  to 
somewhere  around  70*  C.  The  barium  sulfate  will  have 


disappeared,  and  the  resin  will  be  crystal  clear.  Some 
glycerin  is  added,  and  the  resin  further  hydrated  to  the 
extent  necessary  to  get  the  degree  of  opacity  desired  in 
the  final  east.  Those  who  have  followed  the  literature 
on  east  resins  know  the  theory  that  hydrophilic  resin  upon 
being  polymerized  becomes  hydrophobic.  At  the  time  the 
resin  is  east  it  contains  some  water  in  solution;  upon 
polymerization  the  water  is  precipitated  out  in  a colloidal 
state,  and  as  a result  acts  as  a pigment  in  the  resin. 
Hence,  the  degree  of  pigmentation  can  be  controlled  by 
the  percentage  of  water  left  in  the  resin  at  the  time  of 
casting.  The  transparent  resins  are  modified  with  the 
addition  of  organic  acids  to  keep  the  water  and  the 
catalyst  in  solution. 

It  is  astonishing  that  when  the  resin  containing  the 
barite  is  modified  to  make  a transparent  resin,  a news- 
paper  can  readily  bc  read  through  a %“  sheet  of  the 
polymerized  resin. 

Properties  of  the  New  Resin 

The  resulting  east  material  has  desirable  properties 
other  than  the  increased  weight.  Most  important  is  the 
increased  hardness.  When  cured  at  80°  C for  48  to  72  hr. 
the  material  will  have  a hardness  of  from  100  to  110 
nieasured  on  the  Rockwell  hardness  tester  using  the  1/ 
scale.  The  abrasion  resistance  is  increased  very  greatly, 
and  the  flow  under  frictional  heat  greatly  reduced.  Hence 
ornamental  articles  after  bein?'  highly  polished  do  not 
tend  to  scour  and  become  foggy  on  the  surface. 

As  a technical  resin,  the  material  holds  promise  for 
special  applications  where  these  properties  are  necessary. 
It  takes  an  exccedingly  high  hard  polish,  and  plane  sur- 
faces  can  be  hcld  very  true.  In  spite  of  its  hardness,  it 
machincs  very  readily  with  the  ordinary  tools  and  cutting 
dcvices  usctl  in  the  fahricating  trades.  Abrasivcs  act 
freely;  there  is  no  loading  of  the  abrasive  wheel.  or  the 
paper  or  cloth,  whichevcr  may  happen  to  be  used.  It 
can  be  dyed  in  the  same  range  of  brilliant  colors  that  is 
so  characteristic  of  the  east  phenolics.  It  is  fast  to  light, 
and  although  carefully  controlled  comparisons  have  not 
been  made,  tentative  experiments  point  to  a light  fastness 
definitely  stiperior  to  that  of  the  present  east  phenolics. 

Odd  Behavior  in  Alcohol 

Some  interesting  observations  have  been  made  on  the 
apparentlv  unique  resin.  A speeimen  of  the  unpolyinerizcd 
resin  can  be  put  in  alcohol  and  thinned  to  such  a degree 
that  one  would  expect  the  barium  sulfate  to  settle  out, 
(Continurd  on  f>a</e  94) 
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Even  mystic  India,  with  its  ancient  traditions 
and  ties  with  the  past,  recognizes  the  impor- 
tance  of  plastics  in  the  future  scheme  of 
things.  Typical  of  the  new  generation  of  India 
now  planning  for  its  future  is  Muhammad 
Ali  Azam,  who  has  come  half  way  'round  the 
world  to  study  at  the  Plastics  Institute. 

Naturally  we  are  proud  that  men  from  many 
foreign  countries  come  to  the  Plastics  Insti- 


tute to  get  the  finest  available  technical  train- 
ing in  this  vital  field.  But  we  are  just  as  proud 
of  the  many  Americans  studying  with  us  and 
preparing  to  contribute  their  efforts  toward 
the  development  of  the  plastics  industry. 

If  any  of  your  employees  or  anyone  you  know 
is  interested  in  accjuiring  a basic  knowledge 
of  plastics,  either  by  resident  training  or  home 
study,  your  inquiry  is  welcome. 
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Frands  A.  Gudger,  President  - John  Delmonte,  Technical  Director 
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Industrial  Designers  Present  Their  Visualization 
of  Plasties  Applications  to  Post-War  Products 

PLAST1CS  wslcwr.M  dr»i7n»t»  contrtbutiona  lo  thi»  deparimenl 


Drawings  by  Julian  Krupa, 
Plasties*  Art  Department 


Tkis  coffeo  table  of  transparent  metkyl  methaerylate 
or  vinyhte  can  be  manufaetured  by  a simple  bending 
process.  Hoies  are  routed  in  and  edqes  are  buffod 
to  give  it  style.  By  Henry  P.  Glass,  Chicago 


Abovc  is  a streamlined  flashlight.  A plasties  case,  a 
tapered  skape  and  an  adjustable  skade  which  will  con- 
trol  fke  ligkt  beam  are  its  advantages.  Below  a vae* 
uum  cleaner,  combining  motor  and  filter.  Dust  bag  il 
rcmovable  in  one  motion.  By  Davc  Ckapman,  Chicago 


To  menvfeetvre  tkis  ckeir.  pattern  is  routed  from 
thermoplestic  bonded  plywood.  Piece  it  tken 
molded  to  sbepe  in  one  operetion  by  keated 
mele  end  femele  mold»:  foam  rwbber  padding 
•$  tken  epplied.  By  Henry  P.  Glass,  Chicago 


Where  to  place  flower  pots  is  easily  solve 
by  tkis  molded  plywood  henging  shelf  wki< 
lends  beeuty  to  the  wall.  The  entire  curve 
form  It  in  one  piece.  Design  made  at  Coopi 
Union  Art  School,  supervised  by  Saul  Yellte 


^Irnoicl  ^ J\ruch 


rue  Kmart 


PLASTICS'  Washington  Correspondent 


SINCE  there  is  such  a lucid  exposition  of  MPR  523  in  a sep- 
arate article  in  this  issue,  written  by  the  OPA  official  in 
charge  ofjhis  order — S.  S.  Ullman— there  is  no  need  for  broad 
comment  ftn  that  subjeet  here.  To  give  credit  where  credit  is 
due,  though,  it  should  be  said  that  Mr.  Ullman  succeeded  in 
Processing  the  amendment  clarifying  the  original  price  order 
in  a short  time,  whereas  it  would  often  require  months  to 
put  such  a changc  through  the  complex  machinery  of  OPA. 

Some  further  cxplanation  may  be  given  here  of  what  are 
ii ol  considercd  plastics  produets  within  the  meaning  of  MPR 
523.  A manufaeturer  of  plastic  produets  is  defined  as  a regu- 
lar  manufaeturer  of  another  produet  when  he  represents  him- 
self  in  the  trade  as  a producer  of  the  other  produet  through 
catalogs,  price  lists,  and  other  advertising  material ; and  when 
he  runs  the  dies  or  molds  used  in  the  produetion  of  the  other 
produet. 

It  is  clarified  speeifieally  that  the  term  “plastics  produets” 
for  the  purposes  of  the  price  order  does  not  apply  to  natural 
rubber  or  baLata.  Nor  does  the  term  apply  to  plastics  produets 
assembled  with  other  produets,  and  sold  as  another  commodity. 

Reconversion 

The  plastics  industry  is  reported  here  to  have  a minimum 
reconversion  problem.  While  waiting  for  the  major  eivilian 
program  to  swing  into  action,  it  is  expected  to  be  able  to 
keep  all  its  facilitics  engaged  in  producing  insulating  materials, 
novelties,  materials  for  the  building  trades,  and  synthetic 
fibers  for  textiles.  Those  who  should  know  apparently  antici- 
pate  a tremendous  expansion  in  the  use  of  synthetic  fibers 
for  fabrics  for  every  conceivablc  purpose  in  daily  life. 
An  interesting  probability,  much  discussed,  is  that  the  cost 
of  clothes  will  drop  astoundingly.  Within  two  or  threc 
years  after  the  close  of  the  war  it  is  expected  the  real 
rise  in  produetion  will  develop.  The  first  broad  use  will 
come  in  automotive  upholstery,  handles,  knobs,  equipmcnt. 
even  in  body  materials.  Military  data  about  plastics  is  ex- 
pected to  reveal  astonishing  strength  and  lower  weight.  It 
also  is  believed  in  Washington  that  appliances  of  all  kinds 
will  use  plastics  in  placc  of  present  materials.  The  Govern- 
ment people  are  giving  much  thought  to  comparison  of  the 
cost  of  plastics  with  that  of  the  lighter  metals.  Caution  note : 
the  talk  is  that  magnesium  and  aluminum,  and  new  forms  of 
the  established  metals,  are  expected  to  be  produccd  at  much 
lower  costs,  and  will  be  able  to  win  from  plastics  in  some 
fields. 

Available  and  Critieal 

WPB  through  the  Chemical  Bureau,  released  the  encourag- 
ing  word  that  more  vinyl  resins,  containing  less  than  92%  vinyl 
chloride,  are  available,  which  means  that  a larger  allocation 
of  the  material  wiW  be  permitted  for  cotnbs.  WPB  attributes 
the  increased  produetion  to  more  eflicient  operation  of  the 
rxisting  plants. 

At  the  same  time  WPB  let  it  be  known  that  increased  quanti- 
ties  of  methyl  ethyl  ketone  were  available  for  eivilian  uses, 
although  it  was  warned  that  the  condition  is  temporary,  and 
is  due  to  a temporary  reduetion  in  use  by  manufaclurers  of 
coated  fabric  produets. 

Acetone.  used  in  plastics,  rayon  and  penicillin,  is  momentarily 
mort  plcntiful,  but  may  becomc  right  again  with  greater  war 
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needs.  liutyl  acetate  was  appreciably  easier  because  there  was  jj 
a greater  supply  of  solvents,  due  largely,  to  the  scarcity  of  fl 
phthalic  anhydride.  This  particularly  helped  produetion  of  1 
eivilian  nitrocellulose  lacquers.  Toluene  is  still  critieal,  and  J 
benzene  had  to  be  taken  from  stockpile  for  military  needs,  fl 
which  reveals  greater  scarcity. 

Methyl  isobutenc  ketone  and  phosphorous,  formerly  con- 1 
trolled  by  Orders  M-322  and  M-230,  were  transferred  to  1 
M-300,  the  central  framework  for  the  allocation  of  Chemicals  9 
and  allied  produets. 


CElLOPHANi 

An  amtndmint  to  Order  L-20  permiti  anyone  having  turplus 
ttocks  of  ceilophane  to  seil  them  without  restrictions.  However, 
the  purchaser  must  still  conform  to  L<20,  which  means  the 
ceilophane  may  not  be  used  for  packaglng,  wrapping,  teal- 
ing  or  manufaeturing  the  following  items: 


cosmetics 

soaps 

deodorants 

textiles 

(other  than  bandages, 
sanitary  swabs  and  type* 
writer  ribbons) 
rubber  and  rubber  produets 
(except  as  a substitute  for 
Holland  cloth) 

hardware,  metals  and  sport* 
ing  goods 

(except  precision  metal 
parts) 

paper  and  paper  procucts 
glassware 

candles  and  wax  produets 
leather  and  leather  produets 
bottles  and  jars 

(except  those  containing 
wine,  other  alcoholic 
liquors  and  volatile 
drugs) 

canned  goods 


flowers,  plants,  seeds  and 
grains 

decorations  and  novelties 
bowl  basket  covers 
household  dyes 
household  rolls 
soda  straws 
sewing  supplies 
garment  covers 
tovs  and  games 
pipe  filters 
coin  wrappings 


hair  waving  equipment 
brake  linings 
moiding  materials 
window  covers 
seals 

milk  bottle  hoods 

(except  by  dairies  bet- 
tling  84,000  or  less  bot- 
tles per  month) 
putty  and  palnt 
plastic  produets 

(except  tooth  brushes) 


Ceilophane  may  be  used  in  the  manufaeture  of  plastics  prod- 
uets. Ceilophane  may  mot  be  used  to  enclose  drugs  except 
when  necessary  to  pretect  a drug;  candy  and  chewing  gum. 
open  end  sleeves  on  boats  or  trays;  all  food  for  animals; 
insecticides;  teas,  spices,  peppers,  condiments,  suaar,  flour 
unshelled  nuts;  dried  foods,  poste  goods,  cooked  and  un* 
cooked  foods,  dessert  and  drink  powders;  window  cartons 
and  window  bags;  eigarettes,  except  where  foll  is  omitted. 
Ceilophane  may  be  used  as  replacement  for  metal  caps  In 
packaging  liquid  or  poste  soaps,  industriol  olls  and  greases, 
bottled  foods,  putty  and  paint,  M used  os  a primary  closure 
to  o glass,  ceromic  or  paper  top.  Ceilophane  film  may  be 
used  as  a disc  liner  for  paper  tops  in  the  same  cotegories. 


Normal  butyl  alcohol,  normal  butyl  acctatc,  sccomlary  butyl 
alcohol,  and  ethyl  acetatc  are  reported  more  abundant,  and 
WPB  Chemicals  Bureau  announced  plans  to  allocatc  the  mate-  ] 
rials  for  eivilian  uses  which  have  been  denied  for  some  months. 

Phcnolic  resins,  to  a limited  extent,  have  been  made  available  I 
for  use  in  general  maintcnance  supplies.  Small  order  exemp-  ] 
tions  have  been  increased  for  acetic  acid,  acetic  anhydride  and  j 
acetaldehydc,  under  Schedule  26  of  M-300.  The  small  order 
exemption  per  month  per  person  is  for  acetic  acid  2,250  pounds 
(100%  basis);  acetic  anhydride.  1,920  pounds;  acctaldehyde.  j 
1,950.  Those  using  not  more  than  27,000  pounds  must  furnish  i 
the  supplicr  a certificate;  those  who  use  over  27,000  pounds 
must  obtain  authority  from  WPB  on  Form  WPB-2945. 

The  most  rcccnt  word  from  WPB  is  that  alkyd  resins  are  ( 
the  most  critieal  materials  in  the  entire  field  of  plastics.  1 
The  current  supply  is  inadcquatc  for  essential  military  require- 
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[ments.  There  are  none  available  for  civilian  uses.  Maleic 
Iresins  increasingly  are  being  used  as  replacements  for  military 
Irequirements.  Allocations  for  civilian  uses  are  unlikely. 
I Methyl  ethyl  ketone  also  is  wholly  inadequate  for  military 
needs.  It  is  expected  it  will  be  a long  time  before  any  is 
available  for  civilian  uses. 

• ' ' : '"tii 

Manpower 

It  is  important  if  you  employ  eight  or  more  men  to  be  sure 
that  you  are  fully  acquainted  with  the  latest  directive  issued 
| by  Chairman  Paul  V.  McNutt  of  the  War  Manpower  Com- 
mission,  addressed  to  all  regional  directors.  It  instructs  them 
to  direct  “all  male  workers  to  jobs  which  will  permit  a better 
allocation  of  available  male  labor.  This  amendment  to 
Regulation  7,  effective  May  22nd,  will  make  it  possible  for 
a regional  director  to  control  placement  of  men  (in  all  areas) 
in  nonessential  or  even  in  essential  activity.  This  program 
is  in  keeping  with  the  established  principle  that  all  persons 
have  an  obligation  to  engage  in  work  most  directly  affect- 
ing  the  war  program.  Another  amendment  to  Regulation  7 
limits  the  number  of  workers  or  specified  types  of  workers 
that  may  be  employed  in  an  establishment  during  specified 
periods.” 

One  section  of  congressional  opinion  is  indicated  by  Rep. 
William  J.  Miller,  Connecticut,  who,  discussing  the  directive 
on  the  floor  of  the  House,  stated  that  the  regulations  “are 
simply  invoking  the  purposes  of  a National  Service  Act  with- 
out  waiting  for  Congress  to  pass  such  an  act.” 

Areas,  such  as  the  Pacific  coast,  have  been  losing  workers 
who  have  moved  East  to  be  on  the  spot  when  peace-time 
employment  is  likely.  Apparently  it  is  hoped  the  new  system 
of  manpower  control  will  impell  many  workers  to  migrate 
to  areas  where  workers  are  needed  most. 

Incidentally,  all  those  now  returning  from  the  armed 
Services,  male  or  female,  honorably  discharged,  or  placed 
on  inactive  status,  are  entitled  to  re-employment  in  their 
old  jobs,  with  accumulated  seniority,  if  they  apply  within 
40  days  after  they  are  cleared  by  the  armed  Services.  These 
workers  may  not  be  discharged  within  one  year  without 
adequate  cause.  Conscientious  objectors  have  no  rights  for 
re-employment. 

Plant  Disposition 

The  Congress  also  has  manifested  interest  in  plastics.  S 1963, 
introduced  May  31  by  Senator  Guy  M.  Gillette  of  Iowa, 
would  prevent  any  Government  agency  from  disposing  of 
any  plant  or  facility  which  produces  styrene,  butadiene,  buty- 
lenes,  neoprene,  butyl  rubber,  Buna  N rubber,  Buna  S,  GRS 
rubber,  or  the  ingredients  produced  therefore,  or  the  products 
made  from  any  of  the  ingredients,  when  the  Government 
has  any  investment  in  any  part  of  the  plant  or  the  facility. 
The  legislation,  which  is  expected  to  be  enacted,  is  intended 
to  stop  any  hasty  disposal  until  Congress  finally  determines 
a national  policy  governing  sale,  leases  or  operation  of  such 
resources.  The  proposed  Act  frankly  announces  it  is  intended 
to  prevent  monopolistic  control  over  new  industries.  The 
purpose  is  particularly  intended  to  preserve  for  competitive 
opepation  those  plants  and  facilities  which  use  farm  and 
forest  materials  in  making  plastics  and  allied  products.  In 
the  event  a Government  agency  finds  an  opportunity  to  place 
a property  under  the  control  of  an  appropriate  private  agency 
it  is  provided  that  the  agency  must  seek  approval  by  submit- 
ting  a request  in  writing  to  the  President  of  the  Senate 
and  the  Speaker  of  the  House;  they  in  turn  must  secure 
approval  of  the  Congress.  To  obtain  the  consent  of  the  Con- 
gress it  would  be  necessary  to  give  details  about  the  property. 
including  its  cost  and  the  extent  to  which  it  has  been  used ; 
the  name  and  history  and  an  appraisal  of  the  responsibility 
of  the  person  to  whom  it  is  to  be  sold  or  leased ; how  much 
the  Government  will  receive;  and  a clear  statement  from  the 
prospective  purchaser  or  lessee  about  the  use  he  will  make  of 
the  property.  The  Government  agency  also  would  be  com- 
pelled  to  list  the  names  and  addresses  of  all  bidders  or  persons 
who  have  been  interested  in  the  property.  The  deal  finally 
would  then  be  concluded  by  joint  legislative  action  of  the 
Senate  and  House.  The  action  would  not  require  the 
approval  of  the  President. 


Sal&d  fork  with  genuine  META  PLATE  handle 
designed  and  molded  by  Tech -Art  Plastics  Ca 


he  World  Tomorrow  . . . luxurious 
• atin  or  brålliant  metals  META- 


PLATED  over  rich  exquisite  plastics 
...  combined  to  bring  to  a peaceful  U.S.  A. 
loveliness  unknown  in  bygone  days. 

Born  in  1938  . • • de- 
vel oped  during  the 
war  under  tbe  rule  of 
rigid  Army-Navy 
specifications,  META- 
PLATE  offers  tomor- 
row’s  world  designs 
both  functional  and 
decorative  that  will  be 
viewed  as  most  inter- 
esting  by  manufacturer 
and  eonsumer  alibe. 


Since  1941  the 
Metaplatt  Com- 
pany hat  main- 
tained  a 24  hour 
day  schedule  pro- 
ducinq  important 
war  materie! 


METAPLAST  Proccss  Potented 
U.  S.  and  Forsign  Patent» 
TRADE  MARK  REGISTERED 

METAL  PLATING 
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Kimble  Standard  Motors 

...  A.C.  and  D.C.  Availeblø 
in  all  commarcial  sizes,  1 to 
25  H.P.  All  typee,  squirrol 
cage,  slip  ring  and  direct 
currant—  constant  and  ad- 
juatabla  spaada.  Sturdy, 
drip-prool  conatruction. 
Electncally  walded  bars  and 
end  ringa  for  high  afficiancy 
and  tronbla-fraa  perform- 
ance. Ball  bearings  axclu- 
sivaly,  most  advancad 
anginearing.  Writa  for  in- 
formation and  pricas. 


YOU  gat  better  all-round  perform- 
ance with  a motor  designad  for 
your  macbine;  resulta  which  cannot  ba 
obtained  by  adapting  your  machina 
to  a stock  motor.  Kimble  has  proven 
this  by  35  years  of  custom-building 
motors  to  gat  better  rasults  for  scores 
of  leading  machinery  manufacturars. 

Little  iff  any  additional  cost.  Tou 
often  get  many  aconomias  as  well. 
Prompt  attention  to  your  needs  and 
prompt  deliveries.  Kimble  custom- 
built  motors  cost  little  if  any  mora 
than  stock  motors.  Send  in  your 
problem  . . . for  a better  solution. 
Let  Kimble  axperts  figure  with  you. 
All  neadad  constructions,  in  A.  C.  or 
D.C.,  from  y/%  to  30  H.P.  Submit  your 
problems  today.  Noobligation.  It  pays. 


KIMBLE  ELECTRIC  Division  of  Miehle  Printing  Press  &Mfg.  Co. 
2037  W.  Hastinga  Street,  Chicago  8,  Illinois 
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G.  FELSENTHAL  & SONS 

Manufacturors  Sineo  1899 
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Laminated 


1 Plain 


Send  for  our  book- 
let  showing  many 
ot  her  application»  pre- 
ciaion  made  in  plastics 
by  Felscntbal. 


_ This  proposed  legislation  is  expected  to  be  the  model  for 
similar  action  in  regard  to  other  Government  properties. 
Congress  fears  that  in  its  absence  the  Government  agencies 
may  make  deals  which  it  might  not  approve.  At  the 
same  time,  under  present  conditions,  it  has  been  difficult  to 
arrive  at  a specific  national  policy.  It  is  hoped  the  proposed 
Act  covering  plants  and  facilities  for  the  produetion  of 

plastics  will  check  hasty  action  in  the  disposal  of  many 

other  war  properties,  owned  or  controlled  by  the  Govern- 
ment, which  rapidly  may  be  withdrawn  from  Government 

produetion.  Washington  is  watching  this  bill  with  unusual 
interest. 

Postwar  Export  Market 

B.  F.  Cooling  of  the  Chemical  Unit  of  the  Bureau  of 
Foreign  and  Domestic  Commerce  is  convinced  that  we  will 
have  an  enormous  market  for  plastic  produets  in  Europe, 
Asia,  Africa,  and  Latin  America  after  the  war.  He  has  as- 
sembled  considerable  valuable  data  about  the  produetion  po- 
tentialities  of  almost  all  commercial  centers  of  the  world. 

The  Pacific  Coast,  which  regards  Asia  as  its  plastics  mar- 
kets,  reports  its  plastics  industry  has  increased  far  in  excess 
of  500%  the  past  two  years.  The  mysterious  Dupont  plant 
in  the  Pacific  Northwest  is  regarded  as  the  source  of  future 
raw  materials.  Apparently  the  chief  produets  now  considered 
as  the  main  outlet  for  Pacific  Coast  activities  will  be  ply- 
wood  struetures,  plywood  planes,  plastic  plumbing,  furniture, 
and  packaging  for  fruit  and  other  foods.  It  is  expected 
there  will  be  a number  of  additions  to  the  12  concems  cur- 
rently  regarded  as  the  principle  plastics  manufaeturers  on  the 
Coast.  The  Coast  at  present  is  producing  chlorine,  caustic 
ammonia,  synthetic  benzene,  and  it  has  hopes  of  substantial 
produetion  of  vinyls,  styrene,  ethyl  cellulose,  and  acrylics. 
The  immediate  focus  for  development  is  deemed  to  be  the 
San  Francisco  Bay  region.  The  Pacific  Northwest  comes 
next.  The  Los  Angeles  region  is  rich  in  possibilities,  bm 
its  business  community  apparently  lacks  live  interest. 

Plastics  Powders 

Physicists  Irving  Hartmann  and  John  Nagy,  of  the  Bureau 
of  Mines,  Pittsburgh  station,  have  just  finished  a series  of 
studies,  and  explosibility  tests,  of  the  numerous  powders  used 
in  making  plastics.  The  work  was  aimed  at  improving 
safety  in  post-war  industrial  activities.  The  Government  is 
convinced  there  will  be  an  enormous  industrial  activity  in 
plastics,  after  the  war.  The  tests  applied  to  materials 
ranging  from  those  used  in  costume  jcweiry  to  shatterproof 
"noses”  for  bombers. 

The  study  was  conducted  on  behalf  of  the  Dust  Explosion 
Hazards  Committec  of  the  National  Fire  Protection  Associa- 
tion. The  Association  will  use  the  findings  in  its  preparation 
of  a safety  code  for  the  plastics  industry.  The  examination 
induded  31  synthetic  and  natural  resins,  15  molding  powders, 
four  ingredients  of  synthetic  resins,  and  seven  fillers  of  mold- 
ing compounds — 57  in  all.  Fifty-four  could  be  ignited  and 
could  propagate  flamc  when  brought  in  contact  with  a heated 
surface  of  sufficient  temperature.  Fifty  were  ignited  by 
weak  electric  sparks.  Explosibility  increased  greatly  as  ihe 
size  of  the  particle  was  reduced.  Many  fine  powders  were 
found  to  be  only  slightly  less  explosive  than  the  most  hazard- 
ous  metal  powders  such  as  magnesium  and  aluminum.  The 
investigators  repot  that  the  potential  dust  explosion  hazard 
in  the  manufaeture  of  many  plastic  powders  is  greater  than 
that  of  the  common  carbonaccous  dusts,  such  as  coal  or  corn 
starch. 

Whilc  stressing  the  constant  menace  of  dust  explosions 
and  fires,  the  report  emphasizes  that  whilc  major  plastic- 
dust  explosions  have  been  fcw,  minor  explosions  have  been 
many  with  the  increase  in  the  volume  of  produetion.  During 
Ihe  past  two  years  several  manufaeturers  of  plastic  com- 
pounds have  voluntarily  submitted  numerous  powder  samples 
to  the  Bureau  of  Mines  for  explosibility  tests. 

Those  who  desire  a copy  of  the  report  may  obtain  it  by 
writing  for  Report  of  Investigation  3751,  Inflammability  and 
Explosibility  of  Powders  Used  in  the  Plastics  Industry,  by 
Irving  Hartmann  and  John  Nagy,  addressing  the  Bureau  of 
Mines,  department  of  the  Interior,  Washington,  D.  C exd 
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Another  Acadia  Plastlc — Styraloy* 

combines  the  low  temperature  flexibility  of  rubbet 
and  electrical  propertiea  approaching  those  of 
Polystyrene,  and  is  ideal  for  numerous  electrical 
applicaiions.  Full  information  on  forms  available 
to  date  and  physical  and  electrical  propertiea  may 
be  had  on  request. 

*Licensee  of  Dow  Chemical  Co. 


, D u F E 1 1 23,  Illinois 

" °Bden  nVÅMP^'pa'  C,‘,eS 

403  Branch  Office*  ,n  A" 


CAD  I 


Processars  of  Synthetic  Rubber 
and  Plastfcs  ♦ Sheets 
Bxtrusions  * Molded  Parts 
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Piastics  Price  Conirol 

New  Regulation  Simpliiies  Pr icing  Situation  Fox 
Industry j All  Products  Subject  to  One  Order 


SINCE  the  27th  of  March,  1944,  the  maximum  prices  of 
piastics  products,  whcn  sold  by  their  manufacturers, 
have  been  established  by  Maximum  Price  Regulation  No. 
523.  This  regulation  simplifies  the  pricing  situation  for  the 
piastics  industry  by  supcrseding  all  those  regulations  which 
previously  covered  a particular  piastics  item  or  piastics  part 
depending  upon  its  end  use.  Now  all  such  products,  even 
those  used  solely  for  military  purposes,  are  subject  to  this 
one  regulation. 

There  are  a number  of  items  excluded  even  though  they  fit 
the  dcfinition  of  a piastics  product,  but  these  exclusions  have 
been  made  because  such  items  are  not  customarily  produced 
by  molders  or  fabricators.  This  does  not  mean  that  such 
products  are  exempt  from  price  control.  They  are  all  subject 
to  other  regulations. 

The  original  wording  of  this  regulation  was  rather  broad 
in  its  coverage.  The  phrase,  “any  product  made  in  whole 
or  in  part  of  piastics  materials,”  crcated  an  interesting  ques- 
tion.  Did  the  Office  of  Price  Administration  intend  this  regu- 
lation to  include  the  manufacturcr  of  electric  motors  or 
microscopes  or  other  specific  commoditics  merely  because 
they  molded  or  fabricated  some  piastics  part  or  parts  as  an 
incident  in  the  complete  assembly  of  their  product?  Obvious- 
ly,  the  answcr  is  "no.” 

Part-Plastics  Items 

The  question  has  been  resolvcd  by  a recently  issued  amend- 
ment  which  spccifically  exempts  from  the  coverage  of  the 
regulation  piastics  products  which  are  assemblcd  with  other 
materials  and  sold  as  another  commodity  by  a regular  manu- 
facturcr of  such  other  commodity.  The  test  is  whether  such 
inanufacturer  through  the  issuance  of  price  lists,  catalogs  or 
other  advcrtising  matter,  represents  himself  in  the  trade  as 
being  the  manufaeturer  of  such  other  commodity,  speeifieally 
naming  the  commodity. 

As  an  cxamplc,  the  recognized  producer  of  electric  motors 
is  not  subject  to  Maximum  Price  Regulation  523  just  because 
he  molds  a piastics  part  which  he  ineludes  in  the  assembly  of 
the  motor.  This  is  true,  too,  of  metal  optical  frames  which 
have  a little  piastics  nosc-picce  as  a part  of  the  complete 
framc.  Howcver,  piastics  combs,  though  produced  by  a 
recognized  inanufacturer  thereof,  are  ncvcrtheless  subject  to 
this  regulation  because  a piastics  comb  is  made  solely  of  pias- 
tics materials  and  is  not  assembled  with  other  materials. 

Price  Base  Date 

The  maximum  prices  of  piastics  products  are  established  by 
using  March  31,  1942,  as  a base  date  for  pricing  purposes. 
Thus,  for  a piastics  item  in  which  he  dealt  on  the  base  date. 
the  manufacturcr's  currcnt  maximum  price  is  the  price  at 
which  he  would  have  sold  the  item  on  that  date  to  a purchaser 
of  the  same  class.  Where  the  manufacturcr  had  a published 
price  list  in  effeet  on  March  31,  1942,  his  current  price  is  dc- 
termined  by  requiring  the  deduetion  of  March  31,  1942.  dis- 
counts  and  allowances  from  the  list  price  in  effeet  on  that 
date. 

As  an  cxamplc,  the  XY'Z  Piastics  Company  published  a 
price  list  as  of  March  1, 1942.  Includcd  in  that  list  were  Stylc 
#100,  Combs.  which  had  a list  price  of  $10.00  per  gross.  From 
this  list  price  it  was  customary  to  allow  a discount  of  40%  to 
jobbera.  and  25%  to  department  stores.  Currently,  the  XYZ 
Piastics  Company  may  seil  this  item  for  no  more  than  $10.00 
per  gross,  less  40%  to  its  jobbing  trade  and  25%  to  depart- 
ment  stores. 

Where  the  manufacturcr  did  not  have  a published  list  price 
in  effeet  on  March  31,  1942,  the  maximum  price  is  the  last 
price  at  which  he  sold  or  offered  to  seil  the  item  during  the 
period  January  I to  March  31,  1942,  inclusive,  adjusted  to 
reflect  his  base  date  differentials  between  classes  of  pur- 
chascrs.  An  order  accepted  between  January  I and  March 


S.  S.  Ullman,  OPA  piastics  specialist,  anal y ses 
the  new  Maximum  Price  Regulation  No.  523 
affccting  the  entire  piastics  industry;  discusses 
part-plastics  situation,  basis  and  determination 
of  pricing  methods,  ncccssity  of  filing  price 
increases,  relief  procedure  and  required  records. 


31,  1942,  constitutes  a sale  during  that  period  even  though 
delivery  was  made  after  March  31,  1942.  An  order  accepted 
December  1,  1941,  and  delivered  February  28,  1942,  does  not 
constitutc  a sale  during  the  base  period.  A firm  quotation 
given  on  February  10,  1942,  is  neverthcless  an  offer  during 
the  base  period,  even  though  accepted  in  April,  1942;  and  it 
would  likewise  constitutc  a base  period  offer  even  though  no 
sale  was  consummated. 

" Price  Determining  Meth od" 

All  other  piastics  products,  whether  sold  or  offered  for  sale 
prior  to  January  1,  1942  or,  for  the  first  time,  after  March  j 
31,  1942,  must  be  priced  by  the  use  of  the  price  determining 
method  which  the  manufaeturer  had  in  effeet  in  his  plant  for 
piastics  products  on  March  31,  1942.  The  term  “price  de-  i 
termining  method”  means  nothing  more  than  the  cost  esti- 
mating  method  used  by  the  average  manufaeturer  to  arrive  , 
at  his  costs  and  thereby  have  a basis  for  determining  his 
seiling  prices. 

"Formula  Pricing " 

The  regulation  provides  that  in  such  method  the  costs  of 
raw  materials  be  includcd  at  current  costs  or  at  March  31.  j 
1942,  costs,  whichever  are  lowcr.  The  cost  of  labor  must  be  1 
determined  by  the  use  of  labor  rates  which  are  no  higher  than  I 
March  31,  1942,  rates  for  similar  classifications  of  labor  or  j 
similar  skills.  The  other  factors,  such  as  factory  overhead. , 
general  and  administrative  expenses,  seiling  cxpenscs  and 
profit  margin, — all  these  must  be  currently  ineluded  at  rates 
no  higher  than  were  in  effeet  in  his  plant  on  the  base  date.  I 
March  31,  1942.  This  is  known  as  "formula  pricing,”  and  a | 
report  of  the  formula  must  be  filed  with  the  Office  of  Price  I 
Administration,  Washington,  D.  C. 

It  is  an  established  fact  that  the  bulk  of  the  molders’  and 
fabricators’  produetion  is  of  a “spccial”  naturc.  They  are  j 
constantly  callcd  upon  to  producc  new  items  requiring  a good  I 
dcal  of  experimentation.  Moreover,  variations  in  raw  ma-  I 
tcrials,  shapes  and  spccifications  do  not  permit  thcin  to  fore-  ] 
east  their  produetion  results  casily.  For  this  reason,  having 
complctcd  one  produetion  run.  the  manufacturcr  is  required  I 
to  rccomputc  his  maximum  price  in  the  light  of  this  acquired  fl 
produetion  expcrience. 

Filing  Change  of  Price 

In  the  recomputation  he  must  use  his  base  date  pricing  I 
formula.  Should  the  recomputation  rcsult  in  a higher  price,  1 
and  should  the  manufaeturer  choose  to  charge  this  higher  I 
price,  he  must  file  a report  of  this  increasc  with  Washington,  fl 
Should  the  recomputation  result  in  a lowcr  price,  this  tower  I 
price  bccomcs  the  new  maximum  price,  but  no  report  nccd  fl 
be  filed.  No  report  is  required  should  the  price  remain  un-  I 
changcd.  Having  recomputed  on  the  basis  of  an  aetual  pro-  I 
duetion  run  the  maximum  price  for  that  particular  item  is  fl 
considered  established  and  is  not  subject  to  further  recom-  fl 
putation. 

Every  manufaeturer  of  piastics  products  who  had  no  price  I 
determining  method  in  use  on  March  31,  1942,  or  who  was  not  1 
engaged  in  the  manufaeture  of  such  products  on  that  date  I 
must  cstablish  a price  determining  method  at  once  and  sub-  I 
mit  a report  of  such  method  to  the  Office  of  Price  Administra-  m 
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Parts  and  Sub-Assembly  Section,  Machinery  Branch 
Office  of  Price  Administration 

tion,  Washington,  D.  C.,  for  approval.  The  proposed  method 
must  be  reasonable  in  the  light  of  the  operations  being  or  to 
be  performed.  All  rates  proposed  in  the  reported  formula 
must  be  in  line  with  March  31,  1942,  rates  for  the  locahty  in 
which  the  manufacturing  is  to  be  performed. 

Re  Price s of  Dies , Molds  and  Special  Tools 

Dies  molds  and  special  tools  are  so  closely  related  to  the 
manufacture  of  plastics  products,  that  this  regulation  sets 
maximum  prices  for  them  when  they  are  sold  in  connection 
with  the  sale  of  a plastics  product.  Molders  and  fabricators 
are  not  in  the  business  of  seiling  these  items  but  do  so  as  an 
accommodation  to  the  purchaser  of  the  plastics  product.  In- 
vestigation  proved  that  it  had  been  industry  practice  to  seil 
these  dies,  molds  and  tools  at  cost.  The  regulation  foltows 
this  practice  of  the  industry,  by  establishing  as  the  maximum 
price  the  cost  of  the  die,  mold  or  special  tool  to  the  plastics 
manufacturer. 

Where  the  latter  purchases  such  die,  mold  or  tool,  his  resale 
price  may  not  exceed  his  own  purchase  price.  Where  the  plas- 
tics manufacturer  produces  the  die,  mold  or  tool,  the  maxi- 
mum price  therefor  may  not  exceed  the  current  total  unit 
costs  of  the  plastics  manufacturer.  The  term  “total  unit 
costs’’  means  the  dircct  unit  cost  of  labor,  materials  and  sub- 
contracted  Services,  plus  a proportion  of  factory  overhead,  ad- 
ministrative and  other  expenses,  properly  allocable  to  the 
production  of  the  die,  mold  or  special  tool. 

Relief  Procedure 

Although  the  maximum  prices  of  items  sold  or  offered  for 
sale  during  the  base  period  have  been  “frozen,”  relief  may  be 
obtained  should  increased  production  costs  create  a condition 
of  hardship.  The  regulation  provides  for  the  (iling  of  an  ap- 
plication for  adjustment  in  the  case  of  an  "essential  pro- 
ducer’’ of  an  “essential  plastics  product.” 

The  Office  of  Price  Administration  may  make  the  adjust- 
ment whenever  it  finds  that  the  maximum  price  of  a plastics 
product  is  at  such  a level  that,  taking  into  account  the  cost 
thereof,  the  profits  position  of  the  manufacturer  and  the 
nature  of  his  business,  production  or  supply  of  the  plastics 
product  is  impeded  or  threatened. 

In  the  case  of  a manufacturer  whose  annual  sales  exceed 
$200,000,  such  application  must  be  filed  in  Washington,  D.  C. 
Where  the  annual  sales  are  less  than  $200,000,  the  application 
must  be  filed  with  the  regional  office  or  the  Office  of  Price 
Administration  of  the  same  region  in  which  the  manufac- 
turer's  business  is  located. 

Records  Req uired 

Every  manufacturer  subject  to  this  regulation  is  required 
to  keep  complete  and  accurate  records  for  inspection  by  the 
Office  of  Price  Administration  for  so  long  as  the  Emergency 
Price  Control  Act  of  1942,  as  amended,  shall  remain  in  effect. 
The  requirements  include  records  of  every  sale,  complete 
records  of  published  price  lists  and  discount  sheets,  prices 
charged  during  the  period  January  1 to  March  31,  1942,  labor 
rates  in  effect  on  March  31,  1942,  factory  overhead  rates, 
detailed  cost  estimate  sheets,  etc.  The  requirements  are 
really  those  of  any  well-run  business  organization. 

In  conclusion,  it  should  be  stated  that  OPA  officials  did  not 
arbitrarily  decide  that  the  plastics  industry  required  regula- 
tion and  that  MPR  523  would  do  the  trick.  Meetings  were 
held  with  the  Plastics  Industry  Advisory  Committee  and  with 
representative  molders  and  fabricators.  A tentative  draft  or 
the  regulation  was  submitted  and  the  manufacturers  were 
invited  to  send  in  their  comments.  Their  advice  and  sugges- 
tions  are  reflected  in  a number  of  the  provisions  of  the  regu- 
lation. The  industry's  cooperation  with  the  OPA  in  the  ad- 
ministration of  this  regulation  will  be  a decided  contribution 
in  the  effort  to  stabilize  the  Nation’s  economy.  end 
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FOR  A COMPLETE 
PLASTICS  MOLDUVG  SERVICE 


For,  at  Columbus  Plastic  Prod- 
ucts you  get  the  benefit  of  complete 
facilities  and  expert  techniques  in  engi- 
neering, die  making,  molding,  finishing 
and  assembling  of  all  types  of  injection 
molded  plastic  products.  Our  years  of 
experience  and  practical  “know-how’ 
are  at  yonr  service.  Learn  to  rely  on  us 
as  your  connection  for  better  molded 
plastic  products. 


PLASTIC  PRODUCTS,  Inc. 

505  Dublin  Avenue,  Columbus  15,  Ohio 

New  York  Office  — 475  Fifth  Avenue 
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BRITISH  PLASTICS  AND  RECONSTRUCTION 

■ T is  perhaps  insufficiently  realized  that  the  British  plastics 
* industry  is  still  small.  The  growth  of  various  manufacturing 
plants  during  recent  ycars,  stimulated  by  the  impulses  of  war, 
has  been  remarkable,  but  the  overall  production  is  still  very 
limited,  and  it  is  not  necessarily  throughout  all  its  range  to  the 
uses  of  pcace.  This  latter  point  is  important.  Just  as  German 
ersatz  industry  arose  from  compulsions  that  made  it  consistent 
with  a political  trend,  and  finally  with  a war  trend,  but  which 
made  it  largely  irrelevant  in  the  context  of  the  post-war  world, 
so  the  British  plastics,  industry  faces  a profound  reorientation 
the  first  importancc  in  assessing  the  value  of  the  industry  both 
in  Britain  and  to  the  development  of  British  export  trade. 

Some  important  British  industrial  concerns  have  developed 
plastics  intensively.  Imperial  Chemical  Industries,  Distillers 
and  British  Celanese  have  substantial  plants.  But  both  here, 
and  in  the  case  of  the  companies  that  are  operating  subsidiaries, 
like  Monsanto  Chemicals  and  E.  K.  Cole,  the  proportion  of 
plastics  intensively.  Imperial  Chemical  Industries,  Distillers 
mum  Capital  invested  in  any  one  plastics  undertaking  rarely 
cxceeds  a million  pounds,  and  there  are  comparatively  few 
under takings.  Among  the  companies  whose  sole  concern  is 
plastics  are  British  Industrial  Plastics  and  British  Xylonite, 
both  of  whom  have  a Capital  around  the  million  mark,  Crystal- 
atc,  with  a Capital  around  three  quarters  of  a million,  Catalin 
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and  Erinoid,  with  capitals  of  roughly  half  a million,  and  Lacri- 
noid,  a still  smaller  company. 

It  has  been  a hope  of  many  industrial  observers  that  plastics 
would  provide  Britain  with  one  of  her  most  active  stakes  in 
the  overseas  markets  after  the  war,  and  the  disquiet  evidsneed 
in  certain  American  circles  at  the  supposed  scope  of  British 
plastics  exports  during  the  war  will  be  remembered.  In  fact. 
of  course,  there  has  been  no  free  export  of  British  plastics  at 
all  during  the  war;  it  has  been  tough  enough  going  for  the 
industry  to  fill  purely  war  requirements.  And  after  the  war 
it  is  highly  doubtful  whether  plastics  can  make  any  serious 
contribution  except  over  the  long  term  to  British  overseas  in- 
come.  Not  only  is  there  the  big  operative  impediment,  that 
the  industry  is  small  and  wi|l  require  large  inflows  of  Capital 
and  active  laboratory  development,  and  that  it  must  reshape  its 
research  to  accommodate  the  revived  competition  of  the  older 
materials,  but  there  is  the  competitive  impediment.  The  plastics 
industry  in  the  United  States  is  more  fully  developed  both 
quantitatively  and  qualitatively  than  in  Britain,  and  it  is 
certainly  more  advanced  technically  in  Germany  and,  through 
the  German  dispersal  of  industry,  in  other  parts  of  Europe. 

British  Ro/e  Limited 

The  part  which  the  British  industry  will  be  able  to  play  in 
European  reconstruction  is  therefore  sure  to  be  limited.  So 
far  as  the  phase  of  literal  reconstruction  is  concerned,  indeed, 
it  is  unlikely  that  the  British  industry  will  be  able  to  make 
much  more  than  a token  contribution,  just  as  it  is  unlikely 
that  in  this  period  she  will  be  able  to  do  much  more  than 
introduce  samples  to  overseas  markets.  As  to  her  contribu- 
tion afterwards,  in  the  years  of  European  development  (a 
very  different  thing  from  reconstruction),  it  is  difficult  to 
speak  with  confidence.  Certainly,  there  will  be  no  impedi- 
ment from  the  Capital  point  of  vi.w  to  the  erection  of  a sub- 
stantial industry  capable  of  supplying  domestic  wants  and 
many  oversea  requirements.  The  British  investor  has  become 
very  plastics-minded,  and  though  this  may  be  the  result  of 
a glamorizing  of  the  produets  and  the  prospects,  it  stil  remains 
a certainty  that  when  the  Capital  market  is  once  again  free 
no  responsible  concern  embarking  on,  or  extending  its  interest 
in,  plastics  need  fear  Capital  starvation.  But  this  process 
would  take  place  in  conditions  which  carried  a double  threat  to 
the  young  British  industry.  The  first  threat  would  be  from 
more  highly-dcveloped  competitors, — and  here  we  cannot  in- 
definitely  rule  out  the  Continent  of  Europe — and  the  second 
from  older  produets,  notably  the  steel,  timber  and  building 
industries,  which  may  adopt  a multitude  of  devices  to  make 
their  appeal  equal  to  that  of  plastics  in  service  and  greater 
than  plastics  in  terms  of  economy. 

A dominant  consideration  is  the  extent  to  which  the  raw 
materials  of  plastics  manufaeture  are  readily  and  cheaply 
available.  In  coal,  Britain  is  rich;  in  oil  she  is  poverty- 
stricken.  Moreovcr,  many  of  the  coal-based  plastics,  the 
ethylenc  group,  can  only  be  derived  from  coal  through  the 
medium  of  acetylene  by  the  use  of  electricity  on  a large 
scale,  and  cannot,  at  the  present  production  cost  of  electricity, 
be  produced  on  a competitive  basis  against  the  petroleum- 
based  cquivalent  groups,  which  are  in  a comparatively  ad- 
vanced state  of  development  in  the  United  States.  If,  there- 
fore, Britain  is  to  become  a world  competitor  in  plastics — 
and  on  this  depends  the  extent  of  her  service  to  Europe  and 
other  oversea  markets— she  must  modify  by  some  means  the 
subsidiary  costs  of  production  of  coal-based  plastics,  or  she 
must  erect  oil-refining  plants  so  that  she  may  establish  a 
large  production  in  the  oil-based  groups.  And  both  these 
processcs  are  going  to  take  considerable  money,  labor,  ma- 
terials, and  time. 

Nor  is  it  to  be  supposed  that  it  will  be  easy  for  industrial 
concerns  to  make  a decision  about  the  scope  of  their  intentions 
in  the  plastics  field.  Plastics  have  been  promoted  to  a front 
place  in  the  awarenrss  of  investors  and  pietures  of  their 
more  trivial  applications  fill  the  illustrated  magazines.  But 
even  today,  on  the  basis  of  weight,  the  world  output  is  only 
onc-quarter  of  one  per  cent  of  the  wor!d's  steel  output.  It 
has  been  easy  to  take  a rosy  view  of  the  plastics  Outlook  in 
conditions  that  have  made  steel  a precious  metal  and  timber 
a luxury,  but  if  the  Atlantic  Charter  means  anything  it  means 
that  steel  will  not  be  that  rare  in  the  post  war,  or  timber 
that  precious.  end 
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ENGINEERING 

Umå  fatte? 

By  LEWIS  WINNER 

Market  Research  Engineer 

Applications  . . . Methods  . . . Materials 

The  measurement  of  the  dielectric  constant  and  loss  of 
solid  materials  at  very  high  frequencies  or  in  the  frequency 
range  of  from  50  to  1000  megacycles,  has  always  been  a 
difficult  project.  This  has  been  due  to  the  residual  lead  and 
electrode  inductance,  resistance  and  capacitance,  and  the 
difficulty  of  obtaining  a solid  sample  to  conform  to  the  shape 
of  the  measuring  device. 

This  problem  has  been  solved  by  a resonant  cavity  method 
developed  by  C.  N.  Works,  T.  W.  Dakin,  and  F.  W.  Boggs 
of  Westinghouse  Research  Laboratories.  The  process  was 
described  by  these  experts  at  the  recent  meeting  of  the 
American  Institute  of  Electrical  Engineers  at  St.  Louis. 

A re-entrant  cylindrical  cavity  has  been  adapted  to  mea- 
sure  the  dielectric  constant  and  power  factor  of  small  disc 
samples.  The  unit  operates  in  frequency  range  of  150  to 
300  megacycles,  and  400  to  600  megacycles.  Higher  fre- 
quency equipment  is  possible,  and  is  being  built.  Electronic 
procedure  is  used  to  secure  the  resultant  factors,  the  equip- 
ment consisting  of  a wavemeter  in  which  is  included  a cali- 
brated  oscillator  or  signal  generator.  Frequency  modula- 
tion  in  conjunction  with  an  oscillograph  is  also  employed,  in 
this  instance,  to  determine  the  dissipation  factor. 

The  accuracy  obtained  with  this  method  of  measurement 
was  stated  to  be  about  plus  or  minus  .00005  in  tangent  8, 
and  about  plus  or  minus  1%  with  optimum  size  sample,  in 
dielectric  constant.  According  to  the  designers  of  this 
equipment,  its  accuracy  is  dependent  upon  the  assumption 
tliat  the  universal  resonance  curve  holds  for  the  cavity  as 
arranged  with  a coupling  loop  and  feeding  line.  In  other 
words,  say  these  engineers,  the  voltage  variations  in  the 
cavity  are  assumed  to  correspond  to  frequency  changes  of 
the  oscillator  source,  according  to  the  resonance  curve  of 
the  cavity.  These  variations  are  independent  of  coupling 
elements. 

In  typical  measurements  made  at  about  200  megacycles, 
the  following  data  was  obtained: 


Measurement  of  the  Dielectric  Contact  and 
Dissipation  Factor 

Measurement  Mede  at  About  200  Megacycles 

Thickness,  Dielectric  Dissipation 

Inches  Constant  Factor 


Micarta  No.  254 


(cresol-formaldehyde  resin, 

0.IS0 

3.72 

0.047 

...  0.149 

2.96 

0.027 

0.150 

2.55 

0.0003 

0.100 

2.565 

0.0003 

0.250 

2.56 

0.0003 

0.151 

2.56 

0.0005 

0.1 15 

3.06 

0.0009 

Special  Styrene  Copolymer 

0.183 

2.64  .. 

0.008 

Trade  Marks 

Trade  marks  registered  in  the  U.  S.  Patent  Office  during 
the  past  weeks  include:  Plastool,  R & R Plastics,  Inc.,  West 
Springfield,  Mass. ; Plastifoam  and  Pliofoam  (for  thermo 
and  sound  insulating  material  containing  a urea  formalde- 
liyde  resin  in  sheet  or  bulk  form),  Goodyear  Tire  & Rubber 
Company,  Akron,  Ohio;  Mosstypes  (for  rubber  printing 
plates  and  dies,  and  plastic  printing  plates),  Theodore  Moss 
Company,  Brooklyn,  New  York;  and  Co-Ro-Lite  (for  resin- 
impregnated  vegetable  fibre  material  in  sheet  form  or  in 
shapes  cut  therefrom  for  molding),  Columbian  Rope  Com- 
pany, Auburn,  New  York. 

Patents 

Making  hollow  thermoplastic  ware,  patent  2348738,  Victor 
E.  Hofmann,  Toledo,  assignee,  Owens-Illinois  Glass  Com- 
pany, Toledo.  END 
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While  Ihe  House  Of  Plasiics  is 
loday  engaged  100%  in  viial  pro- 
duciion  we  are  reserving  no  small 
pari  of  our  lime  in  planning  for 
posi-war  plasiics  fabricaiion.  So, 
wheiher  your  needs  be  only  simple 
siore  displayers,  or  elaboraie  archi- 
ieciural  effecis,  remember  ihai  ihe 
House  Of  Plasiics  has  plans  for 
fabricaiions  ihai  will  meei  your 
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and  well.  Consuliaiion  on  posi- 
war  indusirial  design  inviied. 
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TONS  OF  BOMBS  . . . AND  A FEW  OUNCES  OF 


Molded 


Plastics 
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*TpHE  important  part  played  by  molded  plastics  today  is  illus- 
* trated  in  this  U.  S.  Air  Force  application.  It’s  a molded  plastic 
plug  coupling  that  carries  current  for  Warner  electric  bråkes 
from  tractor  to  trailer.  It  weighs  only  a few  ounces,  but  upon  it 
depends  the  safe  handling  of  tons  of  bombs. 

Thesc  couplings,  molded  by  CMPC  for  Warner  Electric  Brake 
Manufacturing  Company,  are  proving  their  valuc  in  dozens  of 
similar  applications.  They’ve  a tough  job  to  do  . . . and  they’re 
doing  it  . . . day  in  and  day  out.  Molded  of  high  impact  phenolic 
material,  they  dcmonstrate  the  ability  of  CMPC  to  tackle  even 
the  toughest  problems  and  come  up  with  the  right  answer. 

This  is  anothcr  example  of  the  importance  of  choosing  the  right 
plastic  molder  . . . one  who  can  see  the  job  through  from  design 
through  mold-making,  molding,  and  finishing...one  who  has  com- 
pletefacilities  and  provcn  ability  to  take  full  and  undivided  respon- 
sibility  forthc  production  of  a vital  part  of  your  product...and  can 
time  his  deliveries  in  accordance  with  your  production  schcdulcs. 

Ours  is  the  largest  and  best  equipped  custom  molding  plant  in  the 
Middle  West,  with  a national  reputation  for  quality  and  service.  A 
CMPC  Development  Engineer  tvill  gladly  work  with  you  in  your 
planning  for  postwar  products.  IV rite  today  . . . there's  no  obligation. 

CHICAGO  MOLDED  PRODUCTS  CORPORATION 

//i ccm  (c/r  /'{ajfrc  /('(oéaMta 


The  Warner  Coupling  Socket  with  general 
purpoae  phenolic  insert  in  metal  houaing. 


1031  N.  Kalmar  Ava.  W ^ Chlca 


The  Warner  four  conductor,  plug-in  cou- 
pling, cach  component  molded  of  high-im- 
pact,  macerated  canvas  phenolic  material. 


iSl.llllneU  k 

COMFIIISION,  INJICTION  AND  TIANtMI  MOLDINO  O f ALL  PLASTIC  MATIRIALS 
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hellac  Stronger  Than  Steel 

1 estinghouse  Electric  S Mfg.  Company 
rst  Pittsburgh,  Pennsylvania 

I A synthetic  shellac  so  strong  that  3 
t lir  of  it  1"  in  cross-section  would  support 
i|  40-ton  locomotive  suspended  from  one 
t.’|id. 

K Considered  superior  to  natural  shellac, 
fflie  material  replaces  it  as  well  and  is 
fi  escribed  as  having  none  of  the  impuri- 
15  es  characteristic  of  the  natural  product. 
■'romises  also  to  eliminate  mica  used  with 
hellac  for  commutators. 


| Chief  properties  are  unusual  elasticity 
|jand  strength.  For  example,  a fiber-glass 
Bbonded  with  the  resin  has  a tensile  and 
{hending  strength  equal  to  that  of  strong 
metals — 75  to  80,000  psi — better  than 
i iron,  which  has  a tensile  strength  of 
15-50,000  psi,  sheet  brass  with  40-70,000 
psi,  and  many  steels,  which  rate  80-300,- 

000  psi (49) 

Injection  Molding  Machine 

Lester-Phoenix,  Inc. 

Cleveland,  Ohio 

Three  types  of  injection  molding  are 
N performed  by  the  machine : One  using 
j thermoplastic  materials ; another  for  ther- 
mosetting  materials  and  rubber  com- 

1 pounds  using  the  “jet”  process;  and  a 
| third  for  electronically-heated  pre-forms 

in  plastics  or  rubber  (Photo  right). 

Known  as  Model  3V-12,  the  machine  is 
built  in  a vertical  design  with  horizontal 
die  platens,  which  prevents  inserts  from 
falling  out  or  shaking  loose.  Dies  are 
i easier  to  change  and  mount  in  the  press, 
vertical  injection  cylinders  can  be  filled 
[ more  completely,  and  wear  and  drag  of 
horizontal  cylinders  is  eliminated. 

Injection  molding  of  thermosetting  ma- 
terial and  rubber  can  be  done  either  by 
jet  injection  of  granular  material  or 
plunger  injection  of  electronically-heated 
I pre-forms,  depending  on  the  weight  and 
| size  of  the  castings.  The  former  is  usually 
used  for  those  up  to  12  oz.  In  both  meth- 
ods,  cycle  time  is  reduced  to  a fraction 
(from  y2  to  1/50)  the  time  required  by 
previous  methods,  and  investment  in  dies 
and  presses  is  considerably  less.  The 
, frame  provides  400  tons  of  die  clamping 
| pressure.  Die  opening  and  closing  is  by 
! hydraulically-actuated  double  toggle  link- 


To  simplify  for  our  readers  the  tasle  of 
obtaining  detailed  information  regarding 
the  new  produets,  processes  and  trade  lit- 
erature  described  herein,  PLASTICS  offers 
the  prepaid  postcard  inserted  at  the  left. 

In  rapidly-moving  times  such  as  these, 
keeping  up  with  every  latesf  development 
in  one's  field  is  a "must."  War's  insatiable 
demand  for  swifter  produetion,  and 
the  competitive  drive  toward  lower  manu- 
faeturing  costs  require  that  all  avenues 
leading  to  a solution  of  these  problems 
should  be  explored  thoroughly. 

Each  item  in  this  section  is  keyed  with 
a number,  which  should  be  entered  on  the 
postcard  to  facilitate  identifying  the  ex- 
act  product,  process  or  publication  about 
which  information  is  desired. 


age  with  hardened  cam  and  wedge  locks 
to  insure  rigid  metal-to-metal  die  support. 
Total  weight  is  about  19,500  lb (50) 


High-Chair  Tray 

Fred  Skinner 

Los  Angeles,  California 

A plastic  tray  for  infants’  high-chairs 
has  been  compression-molded  by  F.  E. 
Reinhold,  Los  Angeles,  for  Fred  Skinner, 
using  Makalot  Kcm,  American  Cyanamid 
ureas,  and  Melmac.  Purpose  is  to  replace 
scarce  lumber. 

The  upper  right  photo  shows  the  sup- 
porting  ridges  of  the  underside  of  the  tray 
to  give  added  strength  and  eliminate  warp- 
ing.  The  materials  used  provide  excellent 
surface  finish,  attractive  colors,  long  life 
and  resistance  to  mild  acids  and  alkalis. 
The  unit  is  designed  to  accommodate 
standard  hardware.  Weight  is  about  2J4  lb. 

(Sl) 


High  Frequency  Insulalor 

Monsanto  Chemical  Company 
St.  Louis,  Missouri 

Low  dielectric  constant  and  power 
factor  characterize  Resinox  7934,  new  and 
improved  phenolic  molding  compound 
produced  by  the  firm  for  use  with  high 
frequency  apparatus. 

The  material  also  has  low  water  and 
moisture  absorption  and  relatively  high 
heat  resistance.  It  is  a mica-filled  phenol 
formaldehyde  resin (52) 

Phosphorescent  Pigment 

The  New  lersey  Zinc  Sales  Company 
New  York,  New  York 

Emits  a brighter  phosphorescent  after- 
glow  for  a longer  period  of  time  than 
similar  types  of  pigments.  It  is  desig- 
nated  CAS-SrS-2470,  and  is  intended  for 
use  in  marking  tapes  and  decalcomanias, 
and  in  phosphorescent  paints (53) 


Plastic  Hose  Nozzle 

Plastic  Die  and  Tool  Corporation 
Los  Angeles,  California 

Incorporates  an  entirely  new  principle 
of  spray  control.  A quarter  turn  pro- 
vides full  range  of  adjustnrent  from 
spray  to  direct  stream. 

The  plastic,  known  as  Durabrite,  un- 
like  the  conventional  nozzle,  gives  a 
full  flow  of  water  at  any  adjustment, 
thus  preventing  any  back  pressure 
which  might  burst  a connection  or  the 
hose  itself. 

Durabrite  is  rust-proof,  and  is  made 
from  a type  of  acetate  that  does  not 
crack  or  chip (54) 


Hoods  Made  of  Single  Sheets 

E.  I.  duPont  de  Nemours  and  Company 
Wilmington,  Delaware 

Single  sheets  of  Lucite  methyl  metha- 
crylate  resin  are  used  in  a new  method 
to  form  teardrop  shaped  canopies  for 
cockpits.  Held  at  the  edges  by  a ring 
which  Controls  the  ultimate  shape  of  the 
piece,  the  heated  plastic  is  forced  by 
air  pressure  to  take  the  shape  of  a tear- 
drop, in  a manner  similar  to  that  of 
blowing  soap  bubbles. 

Known  as  “free-blowing,”  this  method 
eliminates  direct  pressure  of  molds  on 
the  plastic  and  produces  canopies  with 
reduced  optical  distortion  and  permit 
rear  vision.  The  enclosure  is  standard 
equipment  on  present  North  American 
P-51  Mustangs (55) 
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Tape  Repairs  Veneers 

Hesinoum  Products  & Chemical  Co. 
Philadelphia.  Pennsylvania 

A wcatherproof  tape  to  repair  split  or 
cracked  thin  veneers,  Tego  tape  is  said  to 
solve  the  problem  of  salvaging  many 
veneers  wlrich  might  othcrwise  be  discard- 
ed.  It  is  a thermosctting  resin  of  the 
phcnol-formaldehyde  type,  restoring  me- 
chanical  strength  of  the  original  without 
impairing  weather  resistance. 

It  may  be  used  to  repair  splits  along 
grains  wbich  occur  during  handling  of 
thin  plywood  veneers  in  the  assembly  and 
press  loading  operations.  Only  10-15%  of 
all  plywood  veneers  delivered  to  plywood 
manufacturers  have  proved  suited  to  the 
rigid  requirements  of  airrraft  construction 
— a condition  which  the  producers  of  Tego 
hope  to  remedy.  (Photo  right.) 

It  can  be  used  for  splits  in  veneers 
having  compound  curvatures (56) 

Waler-Soluble  Coumarone 

The  Neville  Co. 

Pittsburgh,  Pennsylvania 

A water-soluble  coumarone-indene  resin 
emulsion,  termed  Nevilloid  C-55,  is  offered 
by  the  company,  which  describes  it  as  the 
first  such  emulsion  to  be  offered  com- 
mercially. 

The  emulsion  will  stand  dilution  with 
water,  can  be  cooled  to  10'  F and  heated 
to  77'  F for  threc  cycles  without  showing 
a break,  is  continuous  and  cohesive,  will 
withstand  considerable  flexing,  and  pos- 
sesses  valuable  propertics  for  use  with 
latex.  It  can  be  incorporated  with  latices 
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Collapsible  Rubber  Maps 

United  States  Rubber  Company 
New  York,  New  York 

Planning  landing  operations  is  ex- 
pedited  through  the  use  of  collapsible 
rubber  contour  maps  of  enemy  coast- 
Iincs,  showing  gun  emplacements  and 
pillboxes,  along  with  natural  landmarks. 

FYom  the  original  model  a plaster 
negative  is  east,  which  is  then  sprayed 
with  latex,  reinforced,  cured  and 
stripped  from  the  mold  and  colored  to 
simulate  the  aetual  landscape (60) 


of  natural  rubber,  GR-S  or  Hycar  OR 
without  prior  dilution  or  causing  coagula- 
tion  of  the  rubber  by  the  addition  of  a 
10%  sodium  hydroxide  solution  only,  in 
such  amount  as  to  give  a pH  of  10.  A 
typical  mix  by  volume  consists  of  20  parts 
Nevilloid  C-55,  2 parts  10%  aqueous  so- 
dium hydroxide  and  20  parts  latex. 

The  emulsion  blends  with  alkyd  resin 
emulsions  of  various  types  without  pre- 
treatment,  giving  uniform,  but  somewhat 
opaque  films.  The  produet  is  65%  solid 
by  weight,  has  a specific  gravity  (50%  by 
weight  solution  in  distilled  water)  of  1.044 
to  1.049  at  15.6/15.6'  C;  produces  on  glass 
a semi-gloss  film,  free  from  grains,  slightly 
tacky  and  translucent  from  a 50%  aqueous 
solution;  has  an  isoelectric  point  of  about 
2.9;  and  has  a pH  of  6.5  to  7.5,  the  emul- 
sion being  stable  over  a wide  range  of  pH, 
from  about  3.5  to  10.5 (57) 


New  Lucile  Applications 

E.  I.  duPont  de  Nemours  & Co. 

Wilmington.  Delaware 

I.ucite  methyl  methaerylate  resin  has 
been  applied  to  parts  of  aireraft  inclinom- 
cters,  rate-of-climb  indicators  and  relay 
boxes  by  the  company.  Luciie  combines 
transparency  which  is  an  aid  to  mainte- 
nancc,  with  toughness,  resistance  to  break- 
age,  and  low  cost  in  comparison  with  ma- 
terial replaced  by  it 

One  user  reported  a reduetion  of  50c  per 
unit  in  the  cost  of  manufaeturing  the  in- 
clinometcr,  while  savings  on  the  rate-of- 
climb  indicator  reportcdly  runs  up  to  $40 
per  unit.  Extreme  accuracy  is  important 
in  tliese  instruments,  with  tolerances  of 
.0005'  not  uncommon.  The  inclinometer  is 
molflcd  in  onc  piece,  while  the  rate-of- 
climb  indicator  js  asscmblcd  from  four 
separate  plastic  parts.  ineluding  two  long, 
tapered  indicating  tuhes,  molded  as  in- 
tegral parts  of  the  body (58) 

Tenile  for  Switch  Panels 

Tennessee  Eastman  Corp. 

Kingsport.  Tennessee 

Kxtruded  tenite  sheet  is  used  for  switch 
plates  and  panets  nceded  by  the  automotive 
and  aviation  industries.  A special  featurr 
is  the  use  of  depression  lettering  molded 
into  the  sheets,  which  is  filled  with  a syn- 
thctic  resin  base  material  of  suitable  color. 
The  plates  (left)  are  made  by  shraring  or 
die  cutting.  The  material  is  flexible  and 
will  follow  any  contour,  yet  is  tough 
enough  to  permit  stamping  of  serial  num- 
bers  and  modifications  on  the  plates. 
Weather  resistance,  dimensional  stability 
and  resistance  to  petroleum  produets  and 
de-icing  fluid»  are  described  as  outstanding. 
(59) 


Dummy  Spark  Plugs 

Continental  Plastics  Corporation 
Chicago,  IlUnois 

Answering  the  need  for  dummy  spark  j 
plugs  to  keep  dust,  dirt,  bolts  and  other  ] 
materials  out  of  engine  cylinders  during  1 
engine  assembly,  disassembly  or  servicing,  1 
this  produet  is  a molded  thermoplastic,  | 
cellulose  butyrate,  with  high  impact  and  I 
tensile  strength.  It  is  colored  bright  vel-  U 
low  to  conform  to  assembly  and  produc-  H 
tion  control  colors  and  consists  of  seven  H 
parts,  three  injeetion  molded  in  a three- 
cavity  cam-action  mold  (photo  below). 

The  three  cavities  mold  all  the  parts  I 
complete,  each  shot  at  the  rate  of  about  I 
80  shots  per  hr  and  at  a molding  tempera- 
ture  of  350-52'  F.  Shrinkage  is  avoided  by 
plunging  hot  moldings  into  cool  water  im-  I 
mediately  after  removal  from  the  die. 

Finishing  operations,  ineluding  riveting,  1 
cementing  and  assembly  are  all  completed  | 
at  the  plant.  The  finished  plug  is  a stock  ] 
item  offered  to  airplane  manufacturers  and 
repair  depots  in  minimum  lots  of  25. 

Low  in  cost  and  easily  installed,  the 
dummy  plug  need  not  be  unscrewed  or  I 
removed  to  permit  the  crankshaft  to  turn  J 
freely.  It  holds  ignition  leads  in  place  at  i 
all  times,  eliminating  the  need  for  taking  | 
wires  off  when  assembling,  installing,  re-  | 
moving  or  disassembling  the  plug.  The  1 
plug  can  even  be  removed  from  the  hoie  U 
without  unscrcwing,  by  means  of  a spring  |j 
action  lever  and  a split  thread.  Pressing  fl 
the  lever  on  the  plug  causes  the  divided  I 
thread  of  the  plug  to  disengage  from  the  j 
cngine-block  threads.  To  insert  the  plug,  j 
the  lever  which  aetuates  the  split  thread  I 
is  pressed,  causing  the  dummy  thread  to 
engage  that  of  the  cngine-block  without  1 1 
turning (61)  1 
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Moisture-Proof  Plastic 

Westinghouse  Electric  & Mfg.  Company 
East  Pittsburgh,  Pennsylvania 

Meets  need  for  moisture-proof  coating 
of  radar  and  other  communications 
equipment  for  the  armed  forces.  The  ma- 
terial has  the  twin  advantage  of  being 
able  to  fill  every  small  recess  and  at  the 
same  time  require  no  solvent  that  would 
boil  off  with  heat. 

The  photo  above  shows  an  electrical 
transformer  enclosed  in  a “skin”  of 
Fosterite  and  submerged  in  water.  Even 
when  left  in  this  condition  for  as  long  as 
6 months,  the  light  continued  to  glow. 

The  new  material  has  also  successfully 
withstood  severe  tests,  such  as  subjection 


to  extremes  of  temperature,  vibration 
(1000  times  per  min  for  1 hr,  20  min).  It 
is  almost  as  fluid  as  water. 

During  the  impregnation  of  a coil  or 
other  device  Fosterite  is  in  a liquid  state, 
but  the  liquid  resin  reacts  with  another 
resin  dissolved  in  it„  the  entire  mass 
polymerizing  into  a tough  solid.  There 
are  no  by-products  of  the  reaction  which 
must  escape.  The  resin  is  actually  a fam- 
ily  of  resins,  which  makes  it  possible  to 
obtain  a wide  range  of  properties  by  suit- 
able  modifications.  The  complete  filling 
allows  a much  higher  voltage  gradients 
to  be  used  than  hitherto.  Fosterite  pro- 
viding  4 to  5 times  the  dielectric  strength 
of  other  materials  on  one  small  radio 
transformer.  This  permits  a radical  re- 
duction  in  size  and  weight.  Elimination 
of  voids  increases  heat  conductivity  of 
the  structure.  Moisture-proofness  is  100 
to  1000  times  better  than  with  the  best 
previous  material,  according  to  the  com- 
pany  (62) 


Improve  Natural  Fiber s 

Monsanto  Chemical  Company 
Si.  Louis,  Missouri 

Treatments  recently  developed  by  the 
company  accomplish  the  following: 

1.  Prevent  wool  from  shrinking. 

2.  Improve  wearing  qualities  of  wool 
and  cotton. 

3.  Eliminate  shine  from  serges. 

4.  Improve  creasing  property  of  wool. 

5.  Prevent  stockings  from  running 
and  their  seams  from  pulling  out.  . . (63) 


High-Frequency  Preheating 

Girdler  Corp.,  Thermex  Div. 

Louisville,  Kentucky 

The  firm  has  developed  No.  2-P  Ther- 
mex, operating  at  a frequency  of  25-30 
megacycles,  to  meet  the  demand  for  auto- 
matlc  high-frequency  equipment  for  pre- 
heating plastic  preforms.  (Illustrated  in 
above  photo). 

Using  230  v,  60-cycle,  single-phase  cur- 
rent,  the  model  has  an  output  of  more  than 
3400  Btu  per  hr.  It  is  compact  and  con- 
tains  a built-in  heating  cabinet  and  re- 
movable  12  X 15"  drawer-electrode.  There 
are  no  dials,  no  tuning,  no  buttons  to  push. 
Closing  the  preform  drawer  all  the  way 
turns  on  the  high-frequency  power  and 
timer.  At  the  end  of  the  prescribed  time, 
a red  indicating  light  goes  out  and  the  tray 
is  removed (64) 
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Plastics'  War  Contribution 

Dillon  Beck  Manufacturing  Co. 

Irvington.  New  Jersey 

Case  historie*  of  produets  developed  by 
the  company  to  further  the  war  effort  are 
cited  in  this  folder,  presented  in  the  form 
of  newspaper  tear-sheets. 

Among  these  are  the  plastic  assembly 
part*  of  a sound  locator  for  the  armed 
service*.  The  aluminum  case  must  be 
thoroughly  soundproofed,  the  insulation 
being  cemented  in  with  liquid  plastic  and 
the  horn  being  hnished  with  a preparation 
protecting  it  against  temperature  changes 
and  adverse  weather.  Other  examples  in- 
clude  plastic  shipping  plugs  and  thread 
protectors  produccd  for  Curtiss-Wright; 
an  all-plastic  sextant;  a plastic  rain  gage 
based  on  an  entirely  new  principle,  sup- 
planting  the  age-old  method  of  dipping  a 
measuring  stick  into  an  open  container; 
and  a collapsible,  non-corroding  plastic 
razor (65) 

Information  on  Fomtica 

The  Formica  Insulation  Co. 

Cincinnati.  Ohio 

“What  Formica  Is”  is  the  title  of  a 
booklet  issued  by  the  company  with  a 
view  to  explaining  the  wide  variety  of 
uses  to  which  this  produet  can  be  put. 
Principal  characteristics  upon  which  its 
appeal  is  based,  it  is  pointed  out,  are  high 
dielectric  strength,  high  surface  and  vol- 
ume  resistancc,  low  power  factor,  Iow 
moisture  absorption,  high  mechanical 
strength  and  dimensional  stability,  low 
coefficient  of  thermal  expansion,  inertness, 
abilily  to  withstand  exposure  to  the  action 
of  solven ts,  mild  alkalies  and  acids,  color- 
ability,  infusibility  and  durability. 

Formica  is  shown  to  have  extensive  ap- 
plication in  tite  ficld  of  radio,  automotive 
and  clectrical  produets,  X-ray,  chcmistry, 
plating,  gears  and  decoration.  One  special 
type  of  formica  is  able  to  dissipatc  the 
hunting  eflfect  of  eigarettes,  matchcs  and 
eigars;  other  lypes  are  translucent ; some 
are  verichromed  by  application  of  a print- 
e»l  design  to  the  surface;  and  tubing  is 
availablc  which  ha*  a tensile  strength 
(1*16*  wall)  of  12.000  psi (66) 

Encyclopedla  of  Substitutes 
and  Synlheiics 

Edtted  by  Morris  D.  Schoenqold 

A valuable  list  of  the  most  important 
produet*  in  its  field,  with  strong  empha- 
si.»  on  plastics.  Included  under  most 
produet  names  is  not  only  a description 
of  the  material  and  its  method  of  pro- 
duetion,  but  also  a list  of  properties  and 
statements  as  to  its  solubility,  uses,  sub- 
stitutes, and  other  similarly  signiheant 
fact*. 

The  one  thing  lacking  is  the  name 
of  the  company  producing  thosc  items 


listed  by  trade  nanie.  An  cxample  of 
the  way  in  which  items  are  handled,  is 
Aqttaresin.  This  is  described  as  the  trade 
name  for  a produet  which  consists  of 
glyeol  bori-borate,  an  odorless,  water- 
white  viscous  liquid  which  is  non-drying. 
Uses  listed  inelude  the  plasticizing  of 
glues,  gelatine,  gums  and  resins. 

In  some  cases,  the  chemical  formula 
for  the  material  is  given.  Where  the 
name  covers  a variety  of  produets,  the 
properties  of  individual  produets  are  not 
listed. 

382  pages,  illustrated  $10.00 (67) 


"Pfyophen"  for  Aircrafl 
Tooling 

Reichhold  Chemicals.  Inc. 

Detroit.  Michigan 

Plyophen  casting  resins  save  critical 
mctals  and  speed-up  tool  making  at  Con- 
solidated Vultee  Aircraft  Corp.,  accord- 
ing  to  Reichhold  Chemicals,  Inc. 

VVhen  expert  tool  and  die  makers  be- 
carae  scarce,  the  aircraft  company  had 
to  find  another  means  of  fabricating 
tools.  Among  the  more  rccent  and  least 
known  applications  of  Plyophen  is  cast- 
ing to  form  plastic  tools  and  dies  for 
mctal-forming  operations.  This  has 
made  possible  reduced  use  of  aluminum. 
steel,  dural,  zinc  alloys,  lead  and  other 
metals,  and  decreascd  number  of  man- 
hours  of  skillcd  workmen.  The  latter 
rcsulted  chicfly  from  the  fact  that  east 
phenolic  resins  conform  to  molds  and 
do  not  require  machining  or  further 
working  after  they  have  hardened.  . . (68) 


The  Chemistry  of 
Synlhetic  Substances 

By  Dr.  Emil  Dreher 

Philosophical  Library.  New  York  City 

A broad  discussion  of  many  chemical 
problems  affecting  the  plastics  industry, 
written  by  a German  author  and  trans- 
latcd  by  Marion  Lee  Taylor. 

Approaching  the  subjeet  from  a the- 
orctical  point  of  view,  the  author  hegins 
with  au  outline  of  high  niolccular  or- 
ganic  compound*,  then  procccds  t > sur- 
vey  the  relations  of  synthetic  high  molec- 
ular  compound*  of  drying  oils;  dis- 
cusses  the  principles  of  polymerization. 
the  development  of  the  chcmistry  of 
high  molecular  organic  compound*,  va- 
riou*  type*  of  produets  of  polymeriza- 
tion. the  influence  of  constitution  on  the 
capacity  for  polymerization  of  low  molec- 
ular compounds,  the  influence  of  sub- 
stituents  on  the  capacity  for  polymeri- 
zation of  low  molecular  compounds,  the 
principles  of  the  polycondensation  proc- 
esses,  and  the  solubility  of  high  molec- 
ular film-forming  substances. 

103  pages,  illustrated—$3.00.  (69) 


Resin  Bonds  Heavy  Lumber 

Resinous  Products  & Chemical  Co. 
Philadelphia.  Pennsylvania 

Amberlite  PR-75-B,  for  use  with  catalyst 
P-79,  announced  by  the  company  in  a new 
folder,  is  described  as  a temperature- 
curing  phenol  formaldehyde  adhesive.  It 
provides  a means  of  obtaining  at  dry  kiln 
temperatures,  such  as  140“  F,  glue  joints 
having  the  strength  and  durability  charac- 
terists  of  such  phenolic  adhesives  as  Tego 
No.  2 and  Amberlite  PR-14. 

It  can  be  used  for  bonding  a wide  range 
of  lumber  and  timber  constructions,  sucb 
as  oak  ship  keels  and  laminated  structural 
members  for  columns,  timbers,  arches  and 
trusses,  in  addition  to  such  aircraft  appli- 
cations as  wing  and  fuselage  assembly 
gluing,  hollow  spar  construction,  and  scarf 
jointing (70) 


Electric  and  Air-Driven 
Sanders 

Sterling  Tool  Products  Company 
Chicago.  Illinois 

Both  electric  and  air-driven  sanding 
equipment  are  described  in  new  literature 
issued  by  the  firm.  Application  of  both  to 
plastics  is  covered. 

The  air-driven  speed-bloc  model  is  de- 
sigtied  to  operate  on  only  60  lb  pressure 
using  about  6 cu  ft  of  compressed  air 
per  min  under  load,  making  more  than 
3000  back-and-forth  strokes  per  min.  Rc- 
leasing  the  machine  from  work  automati- 
cally  shuts  off  the  power.  The  unit  is 
automatically  self-oiling,  has  a pressure 
regulator,  and  comes  with  a portable  steel 
tray  mounted  on  casters  for  portability. 
A pliable  sanding  bloc  makes  it  possible  to 
sand  curved  surfaces.  The  unit  sands 
either  wet  or  dry (71) 

Cloralin  42  Plasticizer 

Hercules  Powder  Company 
Wilmington.  Delaware 

Unusual  properties  of  the  plasticizer 
Clorafin  42,  and  the  resin,  Clorafin  70, 
are  described  in  the  company’*  latest  book- 
let. No.  42  is  a light-amber,  viscous,  non- 
flammablc  material  which  emulsifies  casily 
and  acts  as  a good  plasticizer  for  some 
vinyl  resins.  No.  70  is  a pale  straw-colored, , 
hard,  brittlc  resin  with  even  better  flame- 
extinguishing  characteristics  than  No.  42. 
It  is  used  for  making  flameproof  and 
waterproof  coatings  and  adhesives.  The 
name  is  derived  from  the  fact  that  the 
produet  is  made  of  chlorinated  paraflin. 
No.  42  containing  42-43%  chlorine,  and 
No.  70  69-72%  chlorine (72) 


Pressure  Processing 

Ths  Hydraulic  Press  Mig,  Company 
Mount  Gilsad.  Ohio 

Written  expressly  for  the  post-war 
planner,  particularly  those  with  little  or 
no  association  with  the  industry  proper, 
this  bulletin  outline*  the  role  of  pres- 
sure Processing  in  handling  synthetic 
resins,  stressing  the  adaptability  of  plas- 
tics materials  to  a wide  range  of  prod- 
uets. 

Various  types  of  plastics  are  explained. 
Numcrous  illustrations  are  provided.  (73) 
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Both  the  210-lb  motor  on  left  and  410-lb  motor  on  right  produce  10  hp  at  1750  rpm. 
Insulated  with  "Silicone,"  smaller  is  capable  of  operating  at  higher  temperature 


Increase  Electronic  Heating 

Despite  its  comparatively  high  cost, 
electronic  heating  is  finding  increasing 
use  in  the  plastics  industry. 

An  example  is  found  in  the  tnolding 
of  asbestos-filled  phenolic-compound 
welding  rod  holder  tips,  where  impact 
strength  and  heat  resistance  have  to  be 
high.  By  using  electronic  methods, 
heating  the  preforms  is  cut  from  20  to 
154  min;  core  temperature  of  preforms 
is  raised  from  ISO0  to  325°  F ; closing 
time  is  reduced  from  1J4  min  to  20 
sec;  and  curing  time  drops  from  15  to 
5 min.  Six  tips  can  now  be  molded  at 
one  time  from  a 1 -lb  preform. 

• 

Weight  of  electrical  equipment  can  be 

cut  as  much  as  50%  through  the  use  of 
Silicone  insulating  varnishes,  according  to 
Westinghouse  Electric  & Manufacturing 
Co.  This  is  particularly  applicable  to  cases 
in  which  design  limitations  are  determined 
by  insulating  temperatures.  A substantial 
increase  in  the  output  of  small  motors 
(see  photo)  using  the  same  frame  is  also 
possible,  and  motors  are  able  to  operate 
at  higher  ambient  temperatures.  Silicone 
is  described  as  a high-temperature  insu- 
lation  having  exceptional  thermal  stability. 
• 

Organization  of  Grayhill,  a company 
to  manufacture  mechanical  and  electrical 


switching  devices  for  the  electrical,  elec- 
tronic and  aircraft  industries,  is  announced 
by  W.  S.  Lewis,  chief  mechanical  engi- 
neer  and  general  manager.  Offices  are  at 
1 N.  Pulaski  Rd.,  Chicago,  and  manufac- 
turing plant  at  La  Grange,  111.  Arnold 
Wassell  is  in  charge  of  producing  the 
plastic  parts  used  in  the  company’s  Prod- 
ucts, and  has  been  doing  development  work 
on  low-pressure  molding  of  phenolic- 
impregnated  fabrics,  paper  and  glass  cloth, 
which  offers  low  mold  cost  for  large 
pieces. 


Two  war  materials  developed  by  the 
former  German  General  Aniline  & Film 
Corp.,  a seized  alien  property  now  com- 
pletely  Americanized,  have  been  put  to  use 
in  the  invasion,  it  is  reported.  One  is  a 
group  of  Poleclron  resins,  the  other  car- 
bonyl  iron  powder,  both  important  in  the 
proditction  of  radio  and  other  electronic 
equipment. 

Carbonyl  iron  powder  is  used  for  cores 
in  radio  equipment.  Development  of  Po- 
lectron  products  has  made  possible  the 
manufacture  of  improved  paper  condensers. 


FOR  25  YEARS  WE'VE  BEEN 

HITTING  THE  BULLS- EYE 

FOR  OUR  CUSTOMERS 


For  a quarter  of  a century  K & J craftsmen  have  supplied 
almost  every  type  of  molded  plastics  to  manufaclurers  in  many 
fields — solving  problems  of  design,  material  and  engineering. 
Many  of  our  clients,  dating  from  the  start  of  this  organization, 
are  still  availing  themselves  of  our  vastly  expanded  equipment 
and  knowledge. 


In  these  critical  times,  such  knowledge  and  experience  is 
invaluable.  Have  you  a piece  which  you  are  looking  forward 
to  putting  into  production  after  the  war?  It  may  be  of  the 
greatest  advantage  to  you  to  confer  with  us.  We  can  assist 
you  in  your  project  from  design  to  finished  piece. 


„v'**ED  I9'S 


trade  mark 


KUHn  & JfiCOB  mOLDinG&TOOL  co 


1200  SOUTHARD  STREET,  TRENTON  8,  N.  J. 

TELEPHONE  TRENTON  5391 
55  WEST  42nd  STREET,  NEW  YORK  18.  N Y. 
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<zÆt\&Jh>  ^cjnnu&a. 

INC. 

512  SEVENTH  AVENUE,  NEW  YORK 


PERFECT  DESIGN  IN  FAULTLESS  PLASTIC 

ONE  HANGER  FOR  ALL  LADIES'  WEARING 
APPAREL 

ATTRACTIVE  • SHATTERPROOF  • EFFICIENT 


512  SEVENTH  AVENUE,  NEW  YORK 


A ni  aSTIt  AHSWEr 


TO  YOUR  PROBLEM 

The  secret  of  success  in  plastics  is  in  knowing 
the  right  plastic  to  use  for  the  job  at  hand. 
Many  iiems  are  practical  to  make  in  plastics 
for  those  who  have  the  "know  how."  • Your 
work  at  Magnetic  Plastics  is  cusiom  moulded 
from  plastics  best  suited  for  the  job.  • Ask 
us  to  help  you  see  what  plastics  can  do  in 
your  business.  Just  send  photo,  sample  or 
specifications,  and  we'll  tell  you  quickly 
if  it  can  be  made  in  moulded  plastics. 


THE  MAGNETIC  PLASTICS  CO. 

1900  EUCLID  BLDG  • CLEVELAND  15,  OHIO 


Vinsol  resin  and  Truline  binder  have  been  removed  from 
allocation  by  the  WPB,  it  is  announced  by  Hercules  Pow- 
der  Co.  Viniol  resin  has  been  used  in  asphalt  emulsions  for 
military  airport  and  road  construction  and  in  production  of 
plastics  and  paperboard,  replacing  more  strategic  materials. 
Beforc  the  war,  it  was  also  used  in  making  air-entraining 
Portland  and  masonry  cements,  emulsions,  paint,  varnish, 
linoleum,  rubber,  ink,  adhesives  and  leather.  Truline  binder 
finds  wide  use  in  cores  and  molds  by  foundries  producing 
castings  of  all  metals,  and  as  an  extender  for  cereal  binders 
and  linseed  oil, 

e 

Dimensional  stability  at  high  humidities  may  be  achieved 
by  using  glass  and  asbestos  cloth  in  laminated  plastic  ma- 
terial, according  to  a paper  delivered  by  A.  C.  Titus,  chemist 
at  the  Schenectady  Works  Laboratory  of  General  Electric 
Co.  before  the  aviation-rubber  and  plastics  division  of  the 
American  Society  of  Mechanical  Engineers  in  Pittsburgh 
recently. 

Weight  changc  measurements,  he  emphasized,  are  not 
true  reflections  of  dimensional  changes.  With  cotton-filled 
moldcd  plastics  and  with  cotton  cloth  laminated  plastics  in 
particular,  he  concluded,  removal  of  water  does  not  stop 
further  dimensional  shrinkage  on  heating. 

Dimensional  changes  due  to  moisture  absorption  in  lami- 
nated plastic  produets  are  closely  related  to  the  type  of  filler 
employed.  Cotton  rag  filled  with  phenolic  plastic  instru- 
ment bases  could  be  dehydrated  in  the  oven  at  150*  C 
within  24  hr.,  but  required  over  seven  times  as  long  at  80*  C. 
Continual  shrinkage  occurrcd  beyond  the  dry  state  at  either 
temperature.  No  upper  limit  was  even  approached  in  2 
months  at  100%  RH. 

• 

Synthetic  elastomers  are  being  produced  by  a new  com- 
pany, Resin  Industries  of  Santa  Barbara,  Calif.,  which  plans 
to  serve  aireraft,  shipbuilding  and  allied  industries  on  the 
West  Coast.  Products  will  inelude  vinyl  resin,  ethyl  cellu- 
lose and  similar  materials  in  tubing,  tape,  sheet  and  other 
forms,  and  in  combination  with  a variety  of  fabrics,  coated 
and  impregnated. 

• 

World  rubber  demand  may  rise  to  1,900,000  long  tons  by 
1950,  of  which  1,075,000  will  be  produced  by  American  syn- 
thetic rubber  plants,  according  to  R.  P.  Dinsmore,  vice- 
president  in  charge  of  research  and  development,  The 
Goodyear  Tire  & Rubber  Co. 

Hc  predicted  a U.  S.  eivilian  need  of  1,010,000  tons  in 
1948,  as  against  the  nation's  highest  previous  consumption 
of  783,000  tons  in  1941.  He  estimated  that  reclamation  of 
the  world's  natura)  rubber  areas  will  not  yield  more  than 
400,000  tons  of  rubber  in  the  first  year  of  effeet,  and  not 
more  than  700.000  tons  the  second  year.  The  world  will 
face  a "tight  rubber  situation  for  ncarly  4 years  after  the 
war  unlcss  we  expand  our  synthetic  rubber  output  further," 
hc  asserted.  As  it  was,  hc  added,  wc  built  our  synthetic 
rubber  plants  “just  in  the  nick  of  time"  to  take  up  the  bur- 
den  of  the  exhausted  crude  rubber  supply. 

Among  inroads  to  be  made  by  synthetic  rubber  after  the 
war,  hc  listed  rubber  spring  suspensions  to  replace  steel 
springs  for  autos,  vibration  dampeners  for  industrial  ma- 
chincry  and  railroad  trains,  latex  spongc  rubber  for  cushion- 
ing  furniture,  and  rubber  as  a base  for  lacquer,  adhesives, 
plastics  and  packaging  materials. 

• 

The  Chemicals  Bureau  of  the  WPB  has  been  requested 
to  prepare  a list  of  plasticizers  made  from  other  than 
phthalic  anhydride  that  are  availablc  in  order  to  complete 
military  requirements  and  to  partially  satisfy  eivilian  needs 
for  baby  crib  sheeting,  hospital  sheeting,  shoes,  shower  cur- 
tains,  and  rainwear.  The  list  will  bc  availablc  soon.  Because 
of  the  criticatly  short  supplies  of  phthalic  anhydride  used 
in  the  production  of  plasticizers  for  pyroxylin  and  vinyl 
resin  coated  fabrics,  military  end-uses  for  these  coated  fab- 
rics were  cut  for  July,  lea  ving  none  availablc  for  eivilian 
requirements. 

• 

B.  P.  Goodrich  Co.  is  expanding  its  chemical  plant  to  boost 
production  of  Gton  vinyl  chloride  resins  at  the  request  of  the 
WPB.  These  are  used  for  insulation  and  sheathing  of  cablc. 
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Surplus  Clearing  House 

In  order  to  aid  the  plastics  industry  in 
the  speedy  disposition  of  surplus  mate- 
rials resulting  from  war  contract  ter- 
mination,  the  Society  of  the  Plastics 
Industry  plans  to  issue  a monthly  list- 
ing of  these  materials  based  on  data 
submitted  by  manufacturers. 

The  bulletin,  as  proposed  by  SPI, 
would  describe  the  products  offered  for 
sale,  identified  with  a key  number  rep- 
resenting  the  source.  Those  interested 
in  purchasing  the  material  would  clear 
through  SPI. 

To  expedite  its  move,  the  society  has 
sent  out  questionnaire  forms  on  which 
companies  may  list  their  product,  model 
number,  color,  supplier,  number  of 
pounds,  quantity  and  other  information. 

Ciles  Plastics  Gains 

The  tremendous  strides  made  by  the 
plastics  industry  during  wartime  were 
outlined  in  a talk  presented  by  William 
T.  Cruse,  vice-president  of  the  SPI,  be- 
fore  the  joint  conference  of  the  SPI 


and  the  Douglas  Fir  Plywood  Associa- 
tion held  recently  in  Seattle. 

He  called  attention  to  the  large 
increase  in  poundage  produced  by  the 
industry  in  1943  over  1942,  the  total  for 
the  former  being  900,000,000  lb,  as 
against  468,730,000  for  the  latter.  Of  the 
weight  in  plastics  produced  during  1943, 
283,000,000  lb  were  of  phenol  formalde- 
hyde  resins;  123,600,000  of  urea  formal- 
dehyde  and  Melamine;  cellulose  plastics 
accounted  for  149,300,000  lb;  and  vinyl 
plastics  for  86,000,000  lb. 

Production  of  monomeric  styrene  in 
1944  is  expected  to  reach  400,000  lb,  Mr. 
Cruse  declared,  urging  all  those  inter- 
ested in  the  future  development  of  the 
industry  to  follow  the  progress  of  this 
low-cost  material  closely.  At  present, 
he  pointed  out,  because  it  is  employed 
in  the  synthesis  of  Buna  S rubber,  it  has 
not  been  generally  available  to  the  in- 
dustry. 

He  cited  the  contribution  of  polyethv- 
lene  to  the  development  of  radar ; Lam- 
anic  and  allyl  alcohol  to  the  field  of 
laminates;  and  the  suitability  of  arc-re- 


sisting  Melamine  to  the  manufacture  of 
housings  for  electrical  equipment. 

Production  of  the  plastic  M-S2  fuse, 
he  stated,  has  been  tremendous,  with 
more  than  10  companies  engaged  in  its 
production.  Housings  for  binoculars  are 
now  manufactured  largely  of  molded 
plastics. 

Discuss  "Reanife,"  "Duralon" 

The  value  of  Reanite  was  discussed  by 
D.  F.  Siddall,  director  of  research,  U.  S. 
Stoneware  Co.,  Akron,  O.,  before  a recent 
meeting  of  the  Cleveland  section,  Society 
of  Plastics  Engineers. 

He  stressed  its  strength,  its  fast  dry- 
ing  time,  ease  of  application,  strength  re- 
tention  under  varying  conditions,  econ- 
omy,  color  maintenance,  resistance  to  cor- 
rosion  and  fungus  growth,  and  ability 
to  keep  well  in  storage.  It  is  applied 
by  brush,  spray,  dip  or  roller,  and  can 
be  used  to  adhere  plastics  to  metal,  glass, 
rubber,  ceramics  and  other  materials. 

He  described  Duralon  resins  as  being 
extremely  versatile,  and  capable  of  use 
as  a surface  coating,  varnish  ingredients, 
casting  resins,  laminating  and  impregnat- 
ing  agents  and  molding  resins. 

Next  meeting  of  the  section  will  occt-ir 
Friday,  September  29. 

Creates  Research  Fund 

An  initial  fund  of  $100,000  has  been  set 
up  by  the  Douglas  Fir  Plywood  Associa- 
tion of  Tacoma,  Washington,  to  support 
its  newly-created  research  foundation  for 
plywood  products. 


YES,  SIR!  Y0URE  0N  THE  RIGHT  LINE! 


If  youTe  not  quite  sure  just  how  Plastic  Molding  may  fit  into  your  after- 
the-war  picture,  why  not  contact  an  organization  whose  principal  has  had 
literally  a lifetime  of  experience  solving  molding  problems  for  others?  Submit 
your  rough  ideas  to  us.  We'11  help  you  with  plans,  and  figure  the  cosL  You'll 
get  an  honest  appraisal  of  the  possibilities,  and  we'11  turn  out  a job  of  which 
both  of  us  can  be  proud. 


fMmimil  MOLDING  ca. 

* V I OLDEN  and  6th  Street  . TRENTON,  NEW  JERSEY 
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GEMLOID  PLASTIC  MOULDENG 

INJECTION  — EXTRUSION 


PA5T 

GEMLOID  DIAL S — to  «utomotive 
radio,  instrument,  marina  and  dock  fields. 
WKara  Individual  inganuity  was  dasirad. 
Example  intørior  faca  panøls  and  daco- 
røtivø  design  for  Dadga  and  DaSoto  auto- 
mobiløs. 

PRESENT 

Sacrat  lighting  and  dial  development*  for 
U.  S.  Navy  which  Kava  bacoma  a must  and 
ara  now  utad. 

FUTURE 

Postwør — because  of  our  axparianca,  ra- 
sourcefulness  and  complafa  manufacfuring 
facilities  Gamloid  will  Icaap  paca  with 
tha  nawasf  product  development*  for  the 
abova  industries  and  a host  of  othars 
whara  Plastics  ara  adaptabla.  Call  on 
Gamloid  for  your  product  development 
and  production  on  Plastics. 


GEMLOID  CORPORATION 

7910  Albion  Avenue,  ELMHURST,  L.  I.,  N.  Y. 


Problems  and  queitions  may  ba  submitted  io 
this  deparfment  for  antwarlng  by  fhe  tachni- 
cal  editors  or  specialists  in  fha  industry. 


At  present  \ve  are  manufacturing  living  room  furniturc 
with  carvings  nailed  through  the  material  on  to  the  frame. 

If  these  carvings  were  made  of  plastics,  could  hoies  be 
drilled  in  them  at  the  proper  places  so  that  the  nails  would 
go  through?  Would  the  plastic  stand  the  shock  of  ham- 
mering  to  countersink  the  nail?  L.  M.,  Chicago,  111. 

A suggested  method  is  to  mold  the  plastic  c an  - 
ing with  studs  whicli  tvill  fit  into  hoies  drilled 
in  the  furniturc.  Then  by  the  use  of  a plastic 
adhesive,  fasten  these  carvings  to  the  furniturc, 
applying  the  plastic  adhesive  to  the  studs  on  the 
tnolded  carving  and  then  press  it  in  placc  in 
the  furniturc. 

* * * 

I would  like  to  make  plastics  my  career,  but  know  noth-  ■ 
ing  about  these  materials.  Could  you  please  suggest  some  E 
appropriate  reading  matter? 

Cpl.  L.  S..  Ft.  Renning.  Ga.  I 


INSTITUTE  OUR 
PLANNED  PROCEDURE 

A Treotment  and  Control  for  Induttrial  Skin  Irritations 


Cut  out  thu  ad  and  altach  to  your  letterhead.  It  will  bring  you 
a good  ifard  jar  of  TARBONIS  without  charge,  a cotnplete 
dispensing  Manual  and  an  attractive  booldrt  we  can  fumish 
your  rmployrr,  on  sanitation  and  precaution.  Why  rxpcriment 
furthrr  ? . . . TARBONIS  is  the  solution,  tested  and  proven  in 
Industry  . . . succeeds  where  many  other  methods  fail  . . . 
against  a long  list  of  irritants  encountered. 

THE  TARBONIS  COMPANY 

1220  Huron  Road  • • Cleveland  IS,  Ohio 


IVe  suggest  that  a start  along  the  lines  you  have 
in  mind  can  be  sec u red  by  studying  two  books 
on  plastics — Indnstrial  Plastics  by  Simonds  and 
Plastics  for  Industrial  Use  by  Sasso.  Each  of 
these  books  emphasises  the  mold  ing  of  plastics 
together  with  the  physical  and  chemical  properties 
of  the  plastics  a great  deal  more  than  the  c hornist  ry 
of  the  plastics  materials.  A more  extended  book 
is  Handbook  of  Plastics  by  Simonds  and  Ellis. 

* * * 

I am  interested  in  knowing  what  you  think  of  the  oppor- 
tunities  for  careers  in  plastics,  with  emphasis  on  plastics 
design.  Please  advise.  R.  H.,  Los  Angeles,  Calif. 

Il  is  our  opinion  that  there  will  be  many  oppor- 
t unt  ties  for  careers  in  plastics  design.  If  one 
contrmplates  sucli  a career  a good  starting  poinl 
would  be  a study  of  the  physical,  chemical  and 
mechanical  properties  of  the  various  plastics  in 
order  to  liave  a satisfactory  background  as  to  what 
may  be  done  with  them,  particu/arly  in  the  lines 
of  forming  a finislied  plastic,  and  possibly  Ilte 
finishing  of  the  formed  plastic. 

* * * 

Can  decalcomania  transfer  be  used  satisfactorily  in  the 
identification  or  decoration  of  plastic  objeets? 

R.  E.  L.,  Chicago,  111. 

The  opinion  is  that  it  can  be  used  in  a ny  instance 
where  decalcomania  identification  or  decoration  is 
satisfactorily  made  when  an  article  is  fabricated 
from  other  materials.  A limited  arnount  of  in- 
vestigation  would  make  it  just  as  satisfactory  on 
plastic  objeets. 
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been  followed  by  election  of  the  new  offi- 
cers  of  the  combined  firra : S.  J.  Cohen 

is  president;  William  C.  Hardesty,  John 
Stead  and  H.  M.  Abbott,  vice-presidents; 
F.  R.  Cantzlaar,  treasurer,  and  R.  T.  Heil- 
pern,  secretary. 

• 

Richard  C.  Dunlop  has  been  named 
associate  research  director  of  the  plas- 
tics  division,  Monsanto  Chemical  Com- 
pany, under  Dr.  Nicholas  N.  T.  Samaras, 
divisional  research  director.  Howard 
Nason  has  been  transferred  to  the  com- 
pany^ Central  Research  Laboratories  in 
Dayton,  Ohio,  to  become  director  of 
development  work. 

• 

Jacques  Martial  and  Robert  C.  Scull, 

industrial  designers,  have  announced  the 
appointment  of  four  new  associates: 
Charles  H.  Lange,  industrial  and  me- 
chanical  engineer;  Roland  Bolton,  in- 
ventor  and  electrical  and  air  condition- 
ing  specialist;  Herbert  Tannenbaum, 
architect  and  authority  on  prefabricating 
methods;  and  Robert  H.  Simpson,  naval 
architect  and  marine  engineer.  The  firm 
of  Martial  & Scull  is  noted  for  their 
contributions  to  the  field  of  plastics  de- 
sign, as  well  as  for  methods  in  handling 
plastics  during  the  manufacturing  stage. 

• 

For  outstanding  contributions  to  the 
war  effort,  D.  D.  Dayton  of  U.  S.  Rubber 
Company’s  tire  division  has  been  given 
the  Army  Air  Forces'  civilian  merit  award. 


Kux  Preform  Pr esse» 

THE  NEW  MASSIVE  MODEL  65  PRODUCES 
PREFORMS  3"  DIAMETER,  HAS  A 3"  DIE 
Fl LL  AND  APPLIES  75  TONS  PRESSURE 

This  rugged  preform  press  with  its  heavy  duty, 
one-piece  east  steel  main  frame  will  produce  odd 
shapes  as  well  as  round  preforms.  The  pressure 
applied  by  both  top  and  bottom  punche»  lesults 
In  more  solid,  dense  preforms,  which  have  less 
tendency  to  crumble  or  break  during  handling. 
This  new  Model  65  press  is  built  to  safely  iyith- 
stand  high  pressures  of  up  to  75  tons  at  top 
produetion  efficiency. 

Choice  of  a eomplete  size  range  of  mac^ipes  in 
both  single  punch  models  and  multiple  puneh 
rotaries  is  also  available. 

i Wrlte  Dept.  PL  for  cotalop  or  demojrjtr.qjjon'''' 


3924-44  W.  HARRISON  ST. 
CHICAGO  24.  ILLINOIS 
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PAST 

GEMLOID  DIALS  — to  automotiva 

radio,  instrument,  marina  and  clock  field». 
Whara  individual  ingenuity  was  dasirad. 
E x ci mp I®  interior  face  panelt  and  daco- 
rativa  design  for  Dadga  and  DaSoto  auto* 
mobiles. 

PRESENT 

Sacrat  lighting  and  dial  davalopmants  for 
U.  S.  Navy  which  hava  bacoma  a must  and 
ara  now  utad. 

FUTURE 

Postwer — because  of  our  eiperience,  ra- 
sourcefulness  and  complata  manufacturing 
facSlitiaa  Gamloid  will  keep  paca  with 
tha  newest  product  davalopmants  for  tha 
abova  industrias  and  a host  of  othars 
whara  Plastics  ara  adaptabla.  Call  on 
Gamloid  for  your  product  davalopmant 
and  production  on  Plastics. 


GEMLOID  CORPORATION 

7910  Albion  Avenue,  ELMHURST,  L.  I.,  N.  Y. 


INSTITUTE  OUR 
PLANNED  PROCEDURE 

A Treatment  and  Control  for  Industrial  S fe/n  Irrltatlons 


Cut  out  thb  ad  and  attach  to  your  lrtterhead.  It  will  bring  you 
a good  lizrd  jar  of  TARBONIS  without  charge,  a complete 
disprnsing  Manual  and  an  attractivc  booklrt  we  can  furnith 
your  employeri  on  unitation  and  precaution.  Why  cxprriroent 
furthcr?  . . . TARBONIS  i,  tbc  tolution,  trtlrd  and  proven  in 
Induttry  . . . tucceedi  where  roany  othrr  method,  fail  . . . 
against  a tong  lid  of  irrilants  cncountrred. 

THE  TARBONIS  COMPANY 

1220  Huron  Road  • • Cleveland  IS.  Ohio 
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Russell  H.  Dunham  has  resigned  as 
chairman  of  the  board  of  directors  of 
Hercules  Powder  Company,  a post  he 
had  held  since  the  founding  of  the  firm 
in  1913.  He  held  the  offices  of  both 
president  and  chairman  of  the  board 
until  March,  1939,  when  he  resigned  the 
former  position.  He  will  remain  a di- 
rector  and  as  chairman  of  the  finance 
committee. 

Charles  A.  Higgins,  replaces  Mr.  Dun- 
ham as  chairman  of  the  board,  while 
relaining  his  position  as  president. 

• 

The  American  Chemical  Society’s 
$1000  award  in  pure  chemistry  for  1944 
will  be  given  to  Dr.  Arthur  C.  Cope,  35, 
associate  professor  of  chemistry  at  Co- 
lumbia University,  when  the  society 
ineets  in  New  York  September  11-15. 

Dr.  Cope’s  work  is  considered  of  out- 
standing  value  in  the  fields  of  plastics  and 
drugs.  He  has  published  more  than  30 
papers  in  organic  chemistry,  including  a 
study  of  vinyl  and  allyl  types  and  the  gen- 
eral field  of  condensation  reactions  and 
rearrangements. 


Personnel  changes  in  the  Virginia 
Cellulose  Department,  Hercules  Powder 
Company,  announced  by  Lloyd  Kitchel, 
general  manager,  include  appointment  of 
Eimer  F.  Hinner  as  assistant  general 
manager,  and  Charles  H.  Lickle  as  man- 
ager of  cellulose  purchases. 


S.  I.  Cohen  W.  C.  Hardesty 


Recently-announced  merger  of  Amec- 
co  Chemicals,  Inc.,  with  the  W.  C.  Har- 
desty Company,  to  form  the  Hardes- 
ty Chemical  Company  for  the  produc- 
tion  of  sebacic  acid,  capryl  alcohol, 
dibutyl  sebacate  and  other  Chemicals,  has 


been  followed  by  election  of  the  new  oflfi- 
cers  of  the  combined  firm : S.  J.  Cohen 

is  president;  William  C.  Hardesty,  John 
Stead  and  H.  M.  Abbott,  vice-presidents; 
F.  R.  Cantzlaar,  treasurer,  and  R.  T.  Heil- 
pern,  secretary. 

• 

Richard  C.  Dunlop  has  been  named 
associate  research  director  of  the  plas- 
tics division,  Monsanto  Chemical  Com- 
pany, under  Dr.  Nicholas  N.  T.  Samaras, 
divisional  research  director.  Howard 
Nason  has  been  transferred  to  the  com- 
pany^ Central  Research  Laboratories  in 
Dayton,  Ohio,  to  become  director  of 
development  work. 

• 

Jacques  Martial  and  Robert  C.  Scull, 

industrial  designers,  have  announced  the 
appointment  of  four  new  associates: 
Charles  H.  Lange,  industrial  and  me- 
chanical  engineer;  Roland  Bolton,  in- 
ventor  and  electrical  and  air  condition- 
ing  specialist;  Herbert  Tannenbaum, 
architect  and  authority  on  prefabricating 
mcthods;  and  Robert  H.  Simpson,  naval 
architect  and  marine  engineer.  The  firm 
of  Martial  & Scull  is  noted  for  their 
contributions  to  the  field  of  plastics  de- 
sign, as  well  as  for  methods  in  handling 
plastics  during  the  manufacturing  stage. 

• 

For  outstanding  contributions  to  the 
war  effort,  D.  D.  Dayton  of  U.  S.  Rubber 
Company ’s  tire  division  has  been  given 
the  Army  Air  Forces'  civilian  merit  award. 


Kux  Preform  Pressés 

THE  new  MASSIVE  MODEL  65nPRODUCES 
PREFORMS  3"  DIAMETER,  HAS  A 3"  DIE 
FILL  AND  APPLIES  75  TONS  PRESSURE 

This  rugged  preform  press  with  its  heavy  duty, 
one-piece  east  steel  main  frame  will  produce  odd 
shapes  as  well  as  round  preforms.  The  piressure 
applied  by  both  top  and  bottom  punches  tesults 
in  more  solid,  dense  preforms,  which  have  less 
tendency  to  crumble  or  break  during  han|}ting. 
This  new  Model  65  press  is  built  to  safely ;^ith- 
stand  high  pressures  of  up  to  75  tons  Sntop 
produetion  efficiency. 

Choice  of  a complete  size  range  of  machines  in 
both  single  punch  models  and  multiple  puneh 
rotaries  is  also  available. 

I Wrlte  Dept.  PL  for  catalog  or  demo_n«trjgjjoiv^  . 
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Durable  Toys 

(Conlinned  from  page  39) 


ing  sevcral  laminations,  letting  the  material  dry  at  room 
temperature  (heat  hastens  the  cycle),  lifting  the  lamina- 
tions from  the  mold,  and  presto — there  is  a boat,  a canoe 
or  a doll’s  house. 

The  ncxt  step-up  in  pressure  is  achieved  when  you  put 
an  air-tight  rubber  bag  around  the  mold  (over  which 
the  laminating  material  has  been  previously  laid),  and 
then  evacuate  the  bag.  By  this  method  atmospheric  pres- 
sure is  utilized.  This  gives  a pressure  of  about  10  psi, 
and  that  adds  up  to  20,000  lb  on  a 2000  sq  in  area,  such 
as  might  exist  on  a streamlined  scooter. 

Note  that  air  pressure  is  one  form  of  fluid  pressure 
and  that  the  pressure  is  the  same  on  every  sq  in  of 
the  evacuated  bag,  and  at  right  angles  to  any  part  of  it. 
This  is  a great  advantage  in  molding  rounded  shapes 
with  compound  curvatures  such  as  one  might  have  on  a 
toy  airplane. 

Along  with  low-pressure  molding,  one  will  hear  much 
about  the  fluid-pressure  technique,  a field  in  which  some 
of  the  great  advances  have  been  made  for  the  benefit  of 
our  armed  forces  during  the  war  years. 

In  considering  fluid  pressure,  one  immediately  begins 
to  wonder  whether  he  couldn’t  get  even  better  results  by 
using  pressures  higher  than  10  psi.  Put  the  same  assembly 
of  mold  plus  plastics  plus  reinforcement  (all  wrapped 
up  in  a rubber  bag)  into  a glorified  pressure  cooker — 
an  autoclave — and  one  has  a set-up  that  will  do  a real 
molding  job. 

At  85  psi  steam  pressure,  which  is  ample  for  most  low 


pressure  moldings,  one  achieves  a temperature  of  ap 
proximately  300"  F.  The  heat  and  pressure  makes  th 
plastics  melt  and  flow,  presses  the  plastic  well  into  th 
reinforcing  fibres,  and  after  a cooking  cycle  of  only 
few  minutes,  the  molding  is  completed.  If  the  autoclavi 
is  large  enough  one  can  put  in  a great  many  units,  cool 
them  all  at  once,  and  thereby  increase  produetion. 

The  limitation  of  the  hydraulic  press  lies  in  its  one 
direction  pressure,  as  compared  with  the  all-direction  pres 
sure  of  fluid  molding.  The  straight  cotnpression  press  wil 
mold  a “V”  shape  beautifully,  but  not  a deep  “U”  shap< 
with  parallel  sides,  since  there  is  little  sideward  pressure 
Various  ingenious  ways  have  been  attempted  to  produce  a 
least  some  side  pressure  in  straight  compression  presses 
such  as  cavities  filled  with  BB  shot  or  soft  rubber,  ii 
fact,  anything  that  gives  an  element  of  fluidity  to  th< 
direction  of  the  force  will  increase  the  variety  of  formt 
that  can  be  handled  in  such  presses. 

Types  of  Resins  and  Reinforcements 

Althougli  low-pressure  molding  of  reinforced  plastics  ii 
a new  art,  already  a wide  variety  of  resins  and  reinforcing 
agents  are  being  offered.  Some  of  the  resins  dry  to  bone- 
hardness  in  a few  hours. 

The  heart  of  the  matter  is  in  the  reinforcing  used,  and 
the  sky  seems  to  be  the  limit.  Leading  paper  manufaetur- 
ers  are  already  ofTering  phenol-impregnated  papers  for 
use  in  molding.  Textiles  made  of  cotton  and  linen  are 
naturals  for  laminating.  Some  companies  talk  of  palmettc 
fibres,  corn  stalks  and  even  straw.  The  svnthetic  fibres 
are  in  this  pieture  too.  If  nylon  makes  strong  hose  anc 
parachutes,  it  is  a safe  bet  that  it  will  make  a wonder  ful 
reinforcing  material,  if  not  too  costly.  Cloth  woven  from 
glass  filaments  has  produced  the  strongest  laminates  to 
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date.  In  short,  the  stronger  the  fibre,  the  stronger  the 
product. 

One  material  the  author  often  works  with  is  Co-Ro-Lite , 
a cordage  fibre  such  as  sisal  or  manila,  delivered  in  the 
form  of  a blanket  or  felt.  It  comes  in  various  thicknesses 
impregnated  with  phenol-formaldehyde  or  other  plastic 
binders.  While  paper,  canvas  and  other  flat  textiles  need 
to  be  “hand  tailored”  to  fit  over  compound  curves,  Co-Ro- 
Lilc  can  be  preformed.  By  putting  the  blanket  into  an 
inexpensive  pre-forming  press,  the  curved  shape  is  created 
before  the  material  goes  into  the  mold.  Hence,  loading 
the  mold  becomes  a much  faster  process,  which  counts 
when  production  costs  are  added  up. 

Co-Ro-Lite  is  a product  of  the  Columbian  Rope  Co., 
which  has  developed  many  of  the  new  techniques  for  low 
pressure  molding.  Chief  Engineer  Kenneth  Bowen  and 
his  associates  perfected  the  molding  process  for  making 
the  first  plastic  jettison  tanks  used  by  the  Navy  for  their 
Grumman  fighters.  The  largest  of  these  tanks  is  almost 
9 ft  long  and  2l/t  ft  wide,  holds  880  gal  of  gasoline  and  has 
to  be  strong  enough  to  withstand  being  catapulted  off  the 
deck  of  a warship  with  a full  load  of  7000  lb. 

From  Tanks  to  Toys 

These  jettison  tanks  are  what  started  us  designing  toys. 
We  took  some  of  the  rejected  shells  and  began  experi- 
menting  with  them  for  kayaks,  catamarans,  ice-boats  and 
a number  of  other  items  to  which  their  streamlined  shape 
seemed  adapted.  We  exposed  jettison  tank  shells  to  all 
kinds  of  water  and  weather  conditions,  and  found  they 
stood  up  better  than  wood  in  salt  water  or  fresh.  They 
seem  to  be  worm  and  insect  proof  as  well  as  weather  and 
waterproof. 

Mr.  Bowen  built  a very  fast-sailing  catamaran  with  two 
of  these  shells,  and  this  season  we  are  building  a larger 
one  with  three  shells  and  a larger  sail.  An  outboard  mo- 
tor enthusiast,  known  to  us,  has  blueprints  made  for  using 
two  of  the  shells  for  an  outboard  racer. 

Plastic  Boats,  a firm  in  Lake  Placid,  N.  Y.,  wants  to 
put  a fleet  of  plastic  kayaks  into  every  summer  camp  in 
the  country  at  half  the  cost  of  the  kiddie  boats  now  offered. 
These  kayaks  are  so  light  that  they  float  on  the  water  like 
egg  shells.  A child  can  carry  one  in  one  hand.  Yet  they 
tvill  float  the  heaviest  man.  The  amazing  thing  about  these 
molded  objects  is  that  once  molded  into  one  piece  they 
will  never  fall  apart  again.  They  won’t  dent,  they  won’t 
rust,  they  won’t  be  affected  by  water,  they  will  be  practi- 
cally  indestructible,  yet  they  will  be  lighter  and  stronger 
than  aluminum. 

Another  feature  that  should  be  considered  is  that  one 
can  mold  metal  or  wood  parts  right  into  the  plastics  in  the 
same  operation.  Once  molded  in,  it  stays  in  permanently. 

No  Finishing  Costs 

What  about  finishing  costs?  If  one  has  “know  how,” 
they  will  amount  to  nothing  at  all.  When  they  come  out 
of  the  mold,  the  objects  will  have  the  color  and  finish  of 
several  coats  of  sanded  lacquers.  Resin,  the  basis  of  var- 
nish,  comes  to  the  surface  in  the  molding  process,  takes  on 
any  high  polish  or  figured  design  that  is  put  into  the  mold, 
and  there  is  the  toy,  bright  and  shining,  ready  to  seil. 

The  same  principle  applies  to  color.  One  puts  the  color 
right  into  the  resin  and  dispenses  with  the  paint  job.  The 
phenols  take  only  red  and  the  darker  colors.  The  brighter 
colors  are  obtained  by  putting  the  proper  pigments  into 
the  clear  resins.  Experiments  are  now  under  way  to  get 
bright  colors  over  phenolic  moldings  by  spraying  the  in- 
side of  the  mold  with  pigmented  plastics  that  will  bake 
into  the  product  during  the  molding  process. 
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D. lere  Js  No  Substitute 
For  Experience 

TOUGH  molding  problems  are  nothing  new 
to  our  staff  . . . since  1935  we've  thrived 
on  finding  practical  Solutions  for  manufac- 
turers  requiring  high  compression  molded 
parts  of  an  endless  variety.  This  skill  born  of 
specialized  experience  is  now  devoted  to  the 
production  of  war  equipment,  adding  still 
further  to  our  storehouse  of  diversified  knowl- 
edge  ...  a "know  how”  that,  backed  by  our 
production  facilities,  can  be  an  invaluable 
ally  to  you  in  the  peaceful  years  ahead.  It 
will  pay  you  to  remember  the  name  INDUS- 
TRIAL  MOLDED  PRODUCTS.  Remember — 
"There  is  No  Substitute  for  Experience." 


w INDUSTRIE 

MOLDED  PRODUCTS  CO. 
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WE  RE-PROCESS  for  YOU  — OR  BUY  from 
YOU:  We  reclaim  thermoplastics  that  are  off-size 
or  off -standard,  including  factory  residues  or  scrap. 

TURNING  WASTE  INTO  USABLE  MATE- 
RIAL:  We  are  a source  of  supply  for  manufac- 
turers  who  need  clean  and  graded  re-processed 
plastics.  These  are  suitable  for  many  applications 
where  VIRGIN  materials  are  not  essential  or 
CANNOT  BE  OBTAINED. 


W rite  for  details — 

GERING  PRODUCTS,  INC. 

North  Seventh  St.  & Monroe  Ave. 
KENILWORTH,  N.  J. 

422  WEST  MONROE  STREET,  CHICAGO  2.  ILL. 
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Assembling  Their  Own  Toys 

Among  profitable  discoveries  toy  manufacturers  have 
tnade  in  the  past  few  years  is  the  cagerness  of  boys  and 
their  falhers,  and  in  some  cases  their  sisters,  to  “make 
their  own.”  The  business  of  supply  kits  for  making  small 
model  airplanes,  boats  and  motor  cars  from  partly  ntanu- 
factured  parts  has  reached  sizeable  proportions.  Imagine 
a toy  airplane  built  like  a Link  Trainer,  that  tilts  forward, 
back  and  sideways  by  manipulating  the  control  stick. 

The  same  idea  might  be  applied  to  kiddie  furniture  with 
delightful  results.  Molded  units  can  also  be  designed  for 
a great  variety  of  small  furniture  items. 

Among  possibilities  that  low  pressure  molding  offers  to 
the  toy  industry,  besides  those  already  mentioned,  are 
doll’s  houses,  aquaplanes,  sleds,  swing  and  see-saw  seats, 
playground  slides,  wheelbarrows,  baby  carriages,  kiddie 
cars,  rocking  horses  and  hobby  horses,  merry-go-round 
fixtures,  sea  sleds,  water  toboggans,  surfboards,  miniature 
golf  games,  athletic  guards,  ping  pong  tables,  game  tables, 
doll’s  trunks,  giant  blocks,  sand  boxes,  wading  pools  and 
pre-manufactured  playhouses.  end 


Inserts  tox  Plastics  Parts 

( Continued  from  page  20) 


Many  molders  find  it  desirable  to  standardize  their  insert 
design  and  invite  their  customers  to  make  use  of  these 
stock  parts  which  may  be  manufactured  in  quantity  at 
minimum  cost.  The  accompanying  drawing  and  table  show 
a standard  general  purpose  female  insert  design  which 
was  developed  after  a considcrable  study  of  screw  machine 
and  molding  problems.  No  sealing  ring  is  provided  in  this 
insert  which  is  designed  for  flush  molding.  It  is  gencrally 
necessary  to  re-tap  small  inserts  after  molding  since  the 
molding  pressure  crushes  the  thread  slightly  and  this  re- 
tapping  will  also  remove  any  flash  that  runs  into  the 
thread. 

Very  large  inserts  may  set  up  strains  in  the  plastics 
material  because  of  the  diflferencc  in  the  rate  of  shrinkage 
of  the  two  materials.  A latex  coating  or  a preformcd 
‘‘pill”  of  cloth-filled  phenolic  around  the  insert  may  be  used 
to  reduce  this  breakage  and  an  annealing  bake  of  12  hr  at 
235*  F may  also  be  helpful.  Product  dcsigners  inust  con- 
sidcr  the  possibility  of  such  breakage  and  make  sure  that 
the  wall  thickness  of  molding  material  around  the  insert 
is  adequate.  A simple  and  safe  general  rtile  for  the  thick- 
ness of  compound  surrounding  inserts  is  to  use  a minimum 
of  one-half  the  diameter  of  the  insert. 

Whilc  it  is  not  possible  to  produce  molded-in-through 
inserts  that  will  be  absolutely  tight  tinder  pressure  without 
the  use  of  special  alloys,  such  products  may  be  improved 
by  dropping  them  in  water  when  they  are  removed  from 
the  mold  so  that  the  insert  will  shrink  quickly  and  permit 
the  compound  to  shrink  down  to  the  insert  with  no  gap 
rcsulting  from  the  insert  shrinking  after  the  compound  has 
stopped  shrinking.  end 
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(like  Masonite)  or  a completely  plastics  bent  sheet.  (This 
has  reference  to  another  war  development,  the  post-forming 
of  flat  laminated  stock.)  The  legs  are  made  from  similar 
materials,  and  the  extreme  simplicity  of  this  construction 
allows  rapid  production  at  extremely  low  cost. 

In  the  bedroom  in  another  illustration,  the  same  hygienic 
and  sanitary  materials  are  used  in  the  sturdy  and  attractive 
cabinets  as  well  as  the  walls. 

Note  in  the  center  of  this  design  the  sliding  partition 
that  creates  two  separate  rooms  in  an  instant  if  this  is 
desired.  The  beds  will  use  the  newly  developed  attractive 
and  practically  indestructible  thermoplastic  woven  mate- 
rials made  from  Saran  vinylidene  chloride  plastics  extruded 
filaments.  They  have  been  used  now  for  several  vears  on 
the  New  York  subway  cars  and  in  some  busses.  The  Fire- 
stone  Tndustrial  Products  Company  has  developed  such  ma- 
terials as  automobile  upholstery.  These  provide  extremely 
pleasant  patterns  and  will  not  soil,  because  they  are  un- 
affected  by  any  of  the  materials  that  they  could  possibly  be 
exposed  to  during  their  lifetime. 

In  the  kitchen  shown  in  another  illustration,  we  see  an 
original  version  of  the  much-discussed  horizontal  refriger- 
ator.  The  drawer  type  refrigerator  has  met  with  much 
favor  by  the  post-war  planners  in  this  field,  because  it  pre- 
vents  the  spilling  out  of  the  cold  air  on  the  floor  when  it  is 
opened.  Since  cold  air  is  heavier  than  warm  air,  it  reniains 
inside  the  drawer,  the  construction  of  which  is  of  a trans- 
parent plastic,  for  which  purpose  polystyrene  may  be  used 
because  of  its  excellent  moisture  resistance,  although  ethyl 
cellulose  or  cellulose  acetate  provide  much  better  impact 
strength.  The  plastic  tiling  on  the  floor  of  this  kitchen  is 
either  compreg  wood,  so  successful  in  propellers  for  air- 
planes,  or  paper  base  material,  as  was  used  in  the  living 
room.  It  goes  without  saying  that  the  electric  toaster  and 
mixer  visible  on  the  plastic  sink  top  are  almost  entirely  built 
out  of  plastics. 

The  bathroom  illustrated  boasts  a highly  unconventional 
bath  tub  design.  At  this  point,  remember  that  most  plastics 
still  must  attain  a surface  hardness  comparable  to  that  of 
vitreous  enameled  steel.  Therefore,  if  plastics  are  to  be 
used  in  units  such  as  wash  bowls  and  bath  tubs,  the  public 
must  be  re-educated  not  to  use  the  now  popular  scouring 
compounds  for  cleaning  purposes.  If  subject  only  to  the 
simple  cleaning  treatments  that  plastics  require,  they  will 
give  excellent  service,  and  can  be  produced  at  same  or  lower 
costs  than  east  iron  enameled  tubs  and  bowls. 

Safety  Built  Info  Tub 

Especially  interesting  is  the  possibility  of  rnaking  the 
tub  entirely  slip-proof,  by  molding-in  grooves,  or  providing 
a slightly  coarser  surface  finish.  Attention  is  called  toward 
the  shower  unit  extending  above  the  regulator,  and  faucet 
for  the  tub.  It  is  of  such  construction  that  the  flexible  hose 
providing  the  water  is  coiled  up  on  a reel  inside  the  struc- 
ture,  so  that  it  can  be  pulled  out  when  in  use  and  may  be 
used  either  over  the  bath  tub  or  over  the  wash  basin. 

The  wall  and  floor  of  this  bathroom  use  the  sanitary  and 
easily  cleaned  plastic  tiling,  and  the  vinylite  shower  curtain 
is  practically  indestructible. 

Sound  engineering  judgment  needs  to  be  used  in  each 
investigation  of  the  possible  use  of  plastics  in  a produet, 
to  prevent  misapplication.  On  the  whole,  however,  one 
cannot  help  but  feel  that  the  surface  has  only  been 
scratched  and  that  even  the  most  exuberant  visions  of  the 
future  of  the  industry,  will  be  surpassed  long  before  any 
of  us  dares  think.  end 
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FURNITURE 


Combines  Strength 
and  Beauty 


• One  of  many  new  decorative  plastic  prod- 
uets,  this  sand-etched  plexiglas  tray  reflects 
the  amazing  accuracy  of  handeraft  detail  re- 
tained  under  line  production  methods  . . . 
production  methods  that  make  possible  the 
manufaeture  of  sturdy,  durable  plastic  prod- 
uets  at  competitive  price  levels. 

Industrial  Arts  stands  for  leadership  in  the 
manufaeture  of  decorative  plastic  fumiture  for 
factory  . . . office  . . . and  the  home. 

Right  now,  countless  new  produets  are  being 
readied  for  post  war  production  ...  in  the 
meantime  our  experience  is  available  to  help 
you  plan  the  design,  engineering  and  produc- 
tion of  your  produets. 
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HOBALITE 

for 

HOBBED  MOLD  DIES 

A GOOD  SINKING  IN  1935 

TODAY 

PERFECT  CAVITIES  ARE  HOBBED 

12'  x 6'x  2'  Ooop  — 10'  Dia.  x 3'  D.op 


The  plastic  molding  industry  grows  in  leaps  and 
bounds.  We  had  to  improve  Hobolite  at  that  pace.  March, 
1939,  dosad  a long  period  of  research  and  checking  under 
actual  hobbing  conditions,  proving  we  had  improved  hobability, 
reduced  porosity,  and  improved  reaction  to  heat  treatment. 

The  hobbed  cavities  in  Hobolite  have  that  perfect  finish 
which  gives  high  lustro  to  the  molded  part.  Properly  case- 
hardened  ond  heat  treated  it  withstands  a pressure  of  82 

Tons  Per  Square  Inch. 


A compfete  stock  of  all  Standard  sizes  carried 
in  our  Chicago  Warehouse  for  immediale 
shipment. 
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Fabricating  Industrial  Tools 

( Continued  from  page  48) 


tleness,  low  impact  strength,  high  mold  shrinkage,  chemical 
instability  (which  results  in  poor  dimensional  stability  and 
warpage  i f not  cured  properly),  and  corrosiveness  due  to 
the  acid  type  accelerators  which  will  attack  metal  inserts 
! and  reinforcements.  Their  price  is  not  prohibitive,  although 
higher  per  unit  volume  than  most  plastics,  but  they  have 
very  little  or  no  re-use  value  which  adds  to  their  cost. 

3.  Hot  Melt  Organic  Plastics — The  other  class  of  or- 
ganic  plastics  is  the  thermoplastic  type  which  soften  re- 
peatedly  upon  application  of  heat  and  therefore  are  easily 
formed  into  shape  by  employing  methods  which  push  the 
softened  plastic  into  conformity  with  the  inside  of  a metal 
mold.  Again,  most  of  this  class  are  none  too  fluid  or 
stable  at  their  melting  temperatures  and  must  be  molded 
at  lower  temperatures  under  excessive  pressure,  such  as 
is  employed  in  the  injeetion  type  of  molding.  More  re- 
cently  a subclass  known  as  hot  melt  plastics  has  been  de- 
veloped,  which  permits  a greater  fluidity  and  stability  at 
their  melt  temperatures  so  they  may  be  transformed  inte 
shape  by  pouring  the  hot  molten  plastic  into  simple  molds 
by  a casting  technique,  without  the  need  of  pressure.  The 
most  successful  basic  plastic  material  for  the  hot  melts 
has  been  ethyl  cellulose  which  possesses  inherent  properties 
of  toughness,  high  impact  strength  and  wide  compatibilitv 
with  other  materials  for  compounding. 

Before  the  war  this  plastic  was  quite  new  and  little 
lieard  of,  but  with  increased  produetion  and  wide  applica- 
tion in  many  war  produets  where  other  materials  failed. 
it  promises  to  be  one  of  the  more  useful  plastics  of  the 
future.  By  proper  compounding  of  ethyl  cellulose  with 
various  ingredients  of  the  plasticizer,  resin  and  pigment 
type,  a wide  range  of  properties  may  be  obtained,  which 
makes  this  type  of  tooling  plastic  acceptable  for  a great 
many  different  tooling  operations.  From  a drop  hammer 
punch,  where  flexibility,  toughness,  high  impact  and  resil- 
ience  are  required,  to  a jig  or  fixture,  for  correctly  defin- 
ing  of  any  point  such  as  the  location  of  a drill  hoie  or  at- 
tachmcnt  part,  where  rigidity,  dimensional  stability  and 
durability  are  neccssary,  these  ethyl  cellulose  compositions 
are  adaptable.  They  possess  inherentlv  ideal  characteris- 
tics  such  as  chemical  inertness  which  prohibits  any  corro- 
sion,  complcte  re-use  by  re-melting  and  re-casting,  low  mold 
shrinkage  and  thermal  expansion  values,  and  a high  degree 
of  chemical  and  physical  stability.  Their  cost  on  a volunie 
basis  is  equal  to  the  best  of  the  more  common  metals  and 
alloys  used  in  the  fabrication  of  tools.  Like  most  materials, 
they  too  have  their  limitations  and  this  is  mainly  their 
physical  instability  at  temperatures  above  the  normal  range 
j (150°  F)  and  chemical  instability  above  their  melt  tempera- 
tures (400*  F).  At  low  temperatures  where  most  plastics 
fail  because  of  brittleness,  the  ethyl  cellulose  plastics  posses- 
ses high  impact  resistance  even  at  sub-zero  temperatures. 
This  is  important  where  plastic  tools  are  stored  out  of  doors 
and  it  is  not  possible  to  allow  a warming  up  period  before 
' use. 

One  of  the  more  successful  plastic  materials  being  used 
widely  by  the  aireraft  industry  for  produetion  tools  is  an 
ethyl  cellulose  base  plastic  known  to  the  trade  as  Thermo- 
Cast.  dcveloped  in  the  chemical  engineering  laboratories 
of  Columbia  University,  New  York,  after  a thorough  and 
exhaustive  study  of  many  hundred  combinations  of  ethyl 
cellulose  with  various  ingredients.  It  was  designed  in 
dose  collaboration  with  the  tooling  and  plastic  engineers 
of  nearby  aireraft  plants  and  speeifieally  compounded  to 
meet  the  many  requiremcnts  of  the  various  aireraft  tooling 
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operations.  In  the  short  while  since  its  inception  a year 
ago,  it  has  satisfactorily  met  the  many  requirements  placed 
upon  it,  which  have  included  many  performance  tests  in 
actual  production  runs,  where  thousands  of  metal  parts 
for  the  airplane  have  been  made  with  Thermo-Cast  tools. 

In  the  set  of  physical  characteristics  listed  in  the  table  on 
page  48  may  be  seen  the  wide  range  of  properties 
possible  by  such  a blending.  With  a minimum  of  experi- 
mentation  with  different  types  of  Thermo-Cast  in  any 
given  tooling  operation,  one  may  arrive  at  the  specific  set 
of  properties  required  to  fully  meet  the  demands  of  that 
job.  The  weight  of  the  plastic  as  denoted  by  the  value 
for  specific  gravity  or  volume,  is  approximately  one-sixth 
that  of  steel,  or  one-tenth  that  of  lead,  which  are  the 
heavier  of  the  more  common  tooling  materials.  Compres- 
sibility  and  re-set  values  are  important  to  press  operations 
where  the  plastic  must  exhibit  a resiliency  or  spring  action 
under  tremendous  pressure  in  order  to  retain  its  original 
form.  The  other  properties  indicate  desirable  characteris- 
tics as  described  earlier,  which  make  Thermo-Cast  excep- 
tionally  suitable  for  tooling.  By  a blending  of  the  three 
grades,  soft,  medium  and  hard,  a plastic  of  a selected  set 
of  properties  may  be  obtained  to  meet  the  requirements  of 
most  tooling  operations. 

Several  types  of  plastic  tools  are  shown  in  Figs.  1,  2,  3 
and  4.  Included  in  these  are  drop  hammer  punches  which 
have  been  made  by  using  the  metal  die  or  base  as  the 
mold  with  the  sides  built  up  with  sheet  metal,  metal  plates, 
or  sand.  Into  the  top  of  the  punch  are  incorporated  lag 
bolts  or  screws  for  supporting  the  punch  to  the  upper 
plate  of  the  press.  These  are  drilled  and  screwed  into  the 
plastic  punch  much  the  same  as  if  it  were  wood.  In  Fig. 

4 is  shown  one  of  the  drop  hammer  presses,  with  Thermo- 
Cast  punch  and  metal  die  Iocated  in  place,  ready  to  punch 
out  a fuel  tank  cover  from  metal  sheet.  Another  type  of 
Thermo-Cast  punch  and  metal  die  is  employed  for  punching 
out  the  ends  of  a droppable  fuel  tank  used  by  long-range 
fighter  planes.  Among  the  many  types  of  mechanical  press 
dies  and  punches,  the  hydroform  block  is  perhaps  the  most 
common  and  widely  used  in  the  aircraft  industry.  Fig.  2 
shows  such  a hydroform  for  making  a wing  rib  web  sup- 
port for  the  Consolidated  Liberator.  Here  the  flat  piece 
of  metal  sheet  is  placed  on  top  of  the  block  and  the  two 
brought  in  contact  with  a thick,  very  stiff  rubber  mat  in 
a large  hydraulic  press,  known  as  a rubber  or  hydroform 
press.  Under  extreme  pressures  of  several  tons  of  rubber 
pushes  and  bends  the  metal  about  the  block  to  form  the 
metal  part  to  close  dimensions.  Other  uses  include  various 
types  of  jigs  and  fixtures  for  locating  the  drill  hoies,  or 
trim  line,  for  the  part.  A Thermo-Cast  combination  drill 
jig  and  trimmer  has  been  developed,  with  the  metal  part 
held  securely  between  its  two  halves  by  the  clamps.  Metal 
bushings  inserted  in  the  plastic  locate  the  drill  properly  in 
drilling  the  rivet  hoies,  while  the  outer  edge  of  the  upper 
half  serves  as  a scribe  for  marking  the  trim  line. 

Ordinary  methods  of  precision  casting  are  employed  for 
transforming  Thermo-Cast  into  the  various  types  of  plastic 
tools.  Using  a meiter  of  the  general  design  as  shown  in 
Fig.  5,  with  positive  scraping  agitator  and  well  controlled 
heat  source,  the  plastic  is  charged  in  small  chunks  at  first 
and  gradually  melted  into  a fluid  mass  at  380  to  420°  F, 
depending  upon  the  grade.  Maintaining  uniform  tempera- 
ture  control  to  prevent  overheating  the  material,  it  may  be 
melted  and  re-melted  several  times  without  changing  its 
physical  characteristics  any  appreciable  extent.  When 
sufficient  melt  is  ready,  it  is  poured  through  the  bottom 
outlet  into  simple  type  molds  prepared  from  almost  any 
material,  ranging  from  fine  foundry  sand  and  plaster  of 
paris  to  wood  and  metal.  Especially  with  porous  type  ma- 
terials, because  of  the  close  mold  conformity,  it  is  usually 
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necessary  to  pre-coat  the  mold  with  a parting  compound. 
These,  again,  can  be  of  a wide  variety  providing  they  are 
incompatible  with  the  plastic.  Baked  enamel  type  varnishes 
or  cellulose  acetate  lacquer  for  plastic  or  wood,  and  zinc 
stearate  for  metal,  have  been  found  satisfactory.  For  close 
mold  dimensions,  the  parting  film  should  be  as  thin  as 
possible  and  the  mold  preheated  to  about  300-350°  F before 
casting.  Upon  uniform  cooling,  the  molten  plastic  sets  up 
within  a short  time  to  a rigid,  solid  mass  with  a shrink 
cavity  occurring  on  the  open  side  or  end  of  the  mold.  This 
shrink  pocket  can  be  taken  care  of  in  the  mold  design  by 
allowing  for  a sprue,  or  machined  off  if  sufficient  thickness 
of  the  casting  will  permit.  In  other  cases,  the  surface  of 
the  shrink  cavity  may  be  carefully  warmed  with  a torch 
and  filled  with  fresh  molten  plastic  to  avoid  machining. 
Where  extra  good  dimensional  stabil  ity  is  called  for,  rein- 
forcements  of  mesh  wire,  perforated  metal  plate  or  metal 
rods  may  be  incorporated  in  the  mold  and  the  casting  made 
in  much  the  same  fashion  as  reinforced  concrete. 

Although  Thermo-Cast  was  specifically  designed  for  air- 
craft  tools  and  is  being  further  perfected  by  continued 
development  so  that  it  may  be  useful  in  all  types  of  tooling 
for  post-war  adoption,  it  has  many  other  fields  of  applica- 
tion. Its  uniqueness  in  possessing  unusual  combinations 
of  physical  properties  over  a wide  range  and  its  ease  of 
molding  will  undoubtedly  lead  to  many  uses  in  the  general 
field  of  plastics.  With  this  type  of  plastic  many  articles 
can  be  readily  molded  at  a very  low  cost  without  the  need 
of  special  costly  molds  and  expensive  pressure  molding 
equipment.  A new  type  of  low-pressure  injection  molding, 
using  a heated  “grease  type”  gun  and  simple  sheet  metal 
molds,  will  make  the  operation  as  easy  as  squeezing  tooth- 
paste  from  a tube.  Where  this  plastic  has  served  the  aircraft 
industry  in  time  of  war  and  will  continue  to  do  so  in  peace 
times  to  follow,  it  will  also  find  a wide  application  in  the 
postwar  era  for  a great  many  plastic  articles  useful  in  our 
everyday  life.  end 


CTranslucence  With  Barite  Reaina 

( Continued  from  page  66) 

but  such  is  not  the  case.  A clear  solution  is  obtained, 
cven  in  very  dilute  Solutions,  and  upon  the  evaporation 
of  the  alcohol  the  original  resin  is  obtained,  unchanged. 
On  the  other  hand,  the  cured  resin  may  be  ashed,  and 
the  white  ash  will  be  barium  sulfate. 

Scveral  explanations  have  been  proposed  for  the  novel 
rcsults.  One  could  make  the  assumption  that  in  the 
process,  and  under  the  conditions  involved,  the  barium 
sulfate  is  peptizcd,  and  as  a result  exists  in  collodial 
solution  in  the  resin.  It  secms  reasonable  to  assume 
that  it  does  not  have  the  same  role  that  water  docs  in  a 
hydrophilic  resin  which  bccomes  hydrophobic,  precipi- 
tating  out  the  water  in  a collodial  state. 

This  is  supported  by  the  experiment  of  preparing  the 
resin  with  sufficient  residual  water  to  give  a dcnse  white 
mass  upon  polymeritation.  If  such  an  opaque  mass  be 
then  cut  into  a thin  sheet  and  further  dehydrated  to 
remove  substantially  all  of  the  water,  the  sheet  will  be- 
come  transparent.  Hence  the  barium  sulfate  must  still 
be  in  the  resin  in  its  original  state  of  collodial  solution. 
One  might  go  further  and  say  that  the  resin  and  barium 
sulfate  constitutc  a true  solution,  but  certainly  with 
the  fullest  kind  of  rescrvation  until  much  further  evidence 
is  available. 

Ilte  prcparation  of  this  interesting  resin  is  not  at  all 
simple.  Until  exact  means  of  controlling  every  step  in 
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the  process  were  developed,  it  was  an  exceedingly  hit- 
or-niiss  affair.  Meticulous  care  is  required  every  step  of 
the  way.  The  initial  condensation  must  be  carried  to  a 
very  precise  point,  and  arrested,  else  a thick  cold  creamy 
resin  will  be  obtained,  impossible  to  pour  from  the  reac- 
tion  vessel,  or  a thin-bodied  syrup,  which  a few  days 
after  hardening  will  be  covered  with  thousands  of  fine 
checks  ultimately  growing  into  large  fissures.  Reaction 
temperatures  must  be  controlled  witliin  two  or  three 
degrees,  and  the  time  within  minutes.  The  initial  conden- 
sation is  controlled  by  means  of  viscosity  measurements, 
and  the  final  dehydration  from  tabulated  results  from 
numerous  experiments,  with  initial  and  final  viscosities 
plotted  against  moisture  content.  Reagents  must  be 
pure  for  pure  white  or  water  white  east  articles,  and 
the  reactions  must  be  carried  out  in  glass  or  pure  nickel 
reaction  vessels. 

Inasmuch  as  patents  for  this  resin  and  the  process 
for  making  it  are  pending,  it  is  not  possible  to  go  into 
further  details  at  the  present  time.  But  the  description 
of  the  produet  and  its  proprieties  may  suggest  to  the 
reader  a number  of  novel  and  useful  applications.  end 
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of  the  resins,  which  show  so  little  influence  of  temperature. 

As  further  evidence  of  the  greater  relative  toughness  of 
the  cellulosic  plastics  is  the  fact  that  they  practically  con- 
trol  the  whole  field  of  film  making,  where  toughness  (or 
lack  of  brittleness)  is  a vital  property.  Again,  sheet  stock 
of  the  cellulosics  is  available  in  gauges  down  to  0.005". 
whereas  the  thermoplastic  resins,  because  of  brittleness, 
cannot  be  produced  or  handled  economically  in  gauges 
below  40  mils. 

It  is  not  only  in  the  preparation  and  handling  of  thin 
sheets  that  the  toughness  of  the  cellulosics  is  proved.  In 
injeetion  molding,  too,  this  property  makes  possible  mold- 
ing  with  thin  cross  sections  (sometimes  supported  by 
ribs  where  the  area  is  large),  and  this  means  a saving  in 
the  amount  of  molding  powder  needed  and  a desirable 
lightness  with  toughness  in  the  finished  article.  The  prep- 

Baration  of  plastic  moldings  around  metal  inserts  again 
points  to  the  toughness  of  cellulosics.  In  common  with 
other  plastics,  they  have  a considerable  coefficient  of 
expansion  and  contraction,  indeed  far  greater  than  that  of 

Imetals.  For  the  cellulosic  plastics  the  coefficient  of  con- 
traction is  about  10  times  that  of  the  metal  insert  and 
yet  even  when  molded  in  thin  cross  sections  over  large 
metal  inserts  and  tested  at  temperatures  of  — 70°  F they 
remain  intact  around  the  insert.  This  is  another  example 
where  the  results  culled  and  interpreted  from  field  ex- 
perience  are  the  best  guide  we  have  at  the  moment  of  the 
performance  and  adaptability  of  plastics,  and  it  will  take 
some  time  before  the  knowledge  accumulated  through  this 
period  of  mushroom  growth  will  be  adequately  recorded. 

Optical  Qualities 

A second  outstanding  quality  of  cellulosics  is  their  un- 
limited  colorability.  In  the  whole  field  of  plastics  they 
stand  alone  for  the  range  of  color  and  the  color  combina- 
tions,  both  in  random  mottles  and  geometric  design,  they 
offer.  The  color  possibilities  run  from  pale  and  delicate 
pastels  to  bright  transparents,  translucent  and  opaque 
colors,  and  mottled  and  variegated  effects  to  imitate  the 
most  beautiful  produets  of  nature,  as  ivory,  horn,  tortoise 
shell,  marble,  rare  woods  and  mother  of  pearl.  Of  all 
the  cellulosics,  cellulose  acetate  has  the  best  color  base 
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nn  which  to  build  and  permits  of  a greater  degree  of 
conversion  into  clearer,  lighter  and  more  transparent 
colors.  Actually  it  is  second  to  niethvl  methacrylate  and 
polystyrene  for  brilliant  clarity,  but  these  latter  are  only 
available  in  single  colors,  ineluding  only  the  range  of  the 
most  delicate  shades. 

Since  the  development  of  ethyl  cellulose  has  been 
limited  by  the  needs  of  the  war,  its  color  and  clarity  are 
the  least  satisfactory  of  the  cellulosics,  but  it  is  at  the 
present  time  undergoing  extensive  color  development  which 
gives  evidence  of  a very  promising  future. 

Of  the  clarity  of  cellulose  acetate  we  may  say  that  it  is 
of  such  an  order  that  it  has  been  approved  by  the  Chemical 
War  fare  Service  for  the  fabrication  of  gasmask  lenses. 
Several  factors  contribute  to  explain  the  pre-eminence  of 
cellulose  acetate  for  this  optical  application.  Its  clarity 
and  freedom  from  color  are  critical  properties,  but  besides 
these  it  boasts  splendid  moldability  and  a good  molding 
job  excellently  done  as  the  uniform  texture  and  fine  sur- 
face  finish  of  the  lenses  insure  the  absence  of  blemishes 
which  cause  distorted  vision.  It  also  has  mechanical 
strength  and  lack  of  brittleness  unequalled  by  any  other 
plastic  suitable  for  this  application.  The  moisture  sensi- 
tivity  of  the  cellulose  acetate  lens  material,  which  is  a 
property  of  this  and  other  cellulosic  plastics,  is  readily  and 
easily  compensated  for  by  the  design,  so  that  the  lens  fits 
accurately  into  the  socket. 

In  optical  properties,  the  cellulosics  share  with  the 
acrylics  resins  and  polystyrene  the  clarity  and  freedom 
from  color  needed  for  plastics  destined  for  use  in  optical 
applications.  The  refractive  index  of  cellulose  acetate  and 
methyl  methacrylate  is  identical,  and  the  percentage  of 
light  transmission  of  all  three  plastics  is  similar;  indeed 
their  degree  of  clarity  is  similar,  especially  in  thin  sec- 
tions.  Howevcr,  in  thicker  sections  of  colorless  trans- 
parent cellulose  acetate,  a slight  turbidity  or  haze  can  be 
seen  which  causes  a scattering  of  some  of  the  light  in  its 
passage  through  the  plastic,  thus  reducing  its  clarity. 

This  phenomenon  is  not  inherent  in  transparent  cellu- 
lose acetate,  as  is  proved  by  the  fact  that  we  are  able  to 
prepare  readily  in  the  laboratory  beautiful  saniples  in 
heavy  sections  of  crystal  clear  cellulose  acetate  possessing 
the  maximum  brilliancc  exhibited  by  any  plastic.  This 
presages  a time  when,  with  improved  manufaeturing  facili- 
ties.  the  cellulose  acetate  destined  for  optical  applications 
will  be  of  the  same  superlativc  quality  of  the  laboratory 
samples. 

The  completc  range  of  single  colors  may  be  readily 
imparted  by  adding  pigment  or  dye  during  the  Processing 
of  the  molding  powder.  Random  niottles  may  be  made 
either  by  injeetion  molding  or  by  rolling  the  two  colored 
lots  together  in  a double  layer.  Random  mottles  with  a 
certain  depth  in  the  design  result  from  this  process.  Geo- 
metric  designs  are  only  possible  by  the  block  process. 
This  consists  of  preparing  blocks  of  plastic  under  heat 
and  pressure.  When  coolcd,  the  blocks  are  cut  into  sheets 
of  varying  thickness,  according  to  the  rcquircments  of 
the  ultimate  design.  The  sheets  of  varying  colors  and 
thickncsses  are  placed  in  a pile  and  are  formed  into  a block 
again  under  heat  and  pressure.  This  is  then  cut  vertically, 
diagonally  or  otherwise,  again  blocked  and  re-cut  till  the 
final  pattern  results  in  the  block  which  is  then  finally 
sheeted,  each  sheet  carrying  the  color  and  pattern  created. 
The  thin  gauge  sheets  which  were  cut  to  make  up  part 
of  these  intricate  patterns  and  designs  again  emphasize 
the  toughness  of  the  cellulosics  to  the  extensive  handling 
demanded  by  the  block  process. 

The  sheets  then  prepared  may  be  further  fabricated 
into  tubes  by  shaping  on  a tnandrel  and  the  edges  cemented, 
carc  being  tåken  to  match  the  design.  In  this  way  tubes 
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(which  are  usually  associated  with  extrusion  and  injec- 
tion  molding)  may  be  fornied  with  a precision  of  design 
characteristic  of  fountain  pen  barrels,  and  with  a variety 
and  beauty  made  possible  only  with  the  cellulosic  plastics 
sheeted  by  the  block  process. 

Dimensional  Stability 

A third  property  of  plastics  which  has  far  reaching 
effects  is  moisture  sensitivity.  All  plastics  absorb  mois- 
ture  to  some  degree,  although  the  amount  of  water  absorp- 
tion  of  the  thermoplastic  resins  is  practically  negligible. 
From  a study  of  the  amount  of  moisture  absorbed  by 
representative  plastxs  (Fig.  3)  during  a standard  ASTM 
test,  it  will  be  seen  that  the  cellulosics  do  absorb  some 
moisture,  a property  which  has  to  be  reckoned  with  in 
considering  applications  for  cellulosic  molding  powders. 
The  fact  that  the  cellulosics  (or  other  plastics)  take  up  a 
small  amount  of  moisture  is  in  itself  of  no  more  practical 
significance  than  that  one’s  warm  and  comfortable  top- 
coat  contains  a certain  percentage  of  moisture. 

There  are  innumerable  examples  of  plastic  parts  per- 
forming  excellently  in  service  and  “as  good  as  the  day 
they  were  made,”  despite  the  property  of  moisture  absorp- 
tion.  This  property  becomes  of  importance  only  when  it 
causes  dimensional  changes,  or  changes  in  form  of  the 
molded  part.  This  change  may  be  one  of  expansion 
and  contraction  in  the  plastic  without  noticeable 
warpage.  Experiments  have  determined  the  percentage 
of  moisture  absorption  at  equilibrium  in  a typical  cellulose 
acetate  and  ethyl  cellulose  formula  in  an  atmosphere  of 
90%  R.H.  (Fig.  2),  and  the  percentage  of  linear  ex- 
pansion resulting  in  the  molded  bars  of  both  materials. 
The  expansion  in  the  cellulose  acetate  is  less  than  1% 
(corresponding  to  about  one-fourth  of  the  water  absorp- 
tion) and  that  of  the  ethyl  cellulose  is  less  than  0.5%, 
(correspinding  to  about  one-seventh  of  the  water  absorp- 
tion). This  resistance  to  dimensional  change  is  one  of  the 
outstanding  qualities  of  ethyl  cellulose.  In  small  objects 
it  will  be  seen  that  humidity  expansion  is  very  small. 
In  the  case  of  objects  such  as  name  plates,  any  possible 
distortion  due  to  humidity  expansion  and  contraction  may 
be  compensated  for  merely  by  making  over-sized  screw 
hoies  in  the  plastic. 

In  large,  flat  sections,  as  obtained  in  sheet  stock  for 
use  in  the  aircraft  industry,  very  precise  allowances  for 
humidity  and  temperature  expansion  and  contraction  are 
made  in  fabricating  the  parts.  But  dimensional  changes 
may  also  take  the  form  of  warpage — which  is  a more 
complex  phenomenon,  partly  physical  and  partly  chemical, 
resulting  from  the  release  of  stresses  created  in  molding. 
Warpage  may  or  may  not  be  caused  by  moisture.  During 
molding,  all  plastics  are  heated  and  made  to  flow  under  the 
influence  of  temperature  and  pressure.  Stresses  are  set 
up  in  the  plastic,  and  as  this  is  chilled  these  stresses 
remain  imprisoned  in  the  material.  If  the  molded  piece 
is  not  placed  under  an  excess  of  heat  or  humidity  the 
stresses  remain  dormant  in  it  and  no  deformation  or  warp- 
age will  result  in  the  finished  part  in  service. 

Physically,  warpage  may  be  explained  as  the  slippage 
of  the  molecules  over  each  other — “to  settle”  into  a less 
strained  position.  The  presence  of  a plasticizer  in  the 
cellulosics  assists  the  slippage  of  the  long  chain  molecules 
over  each  other  when  warpage  occurs.  Since  the  plasti- 
cizer is  a vital  factor,  behaving  somewhat  as  a lubricant 
assisting  warpage,  those  hard  formulations  containing  less 
plasticizer  will  also  have  less  tendency  to  warp  when 
exposed  to  excessive  heat  and  humidity.  In  other  words, 
it  is  the  hardcr,  less  plasticized  formulations  which  offer 
the  greatest  dimensional  stability.  For  cellulosic  esters  of 
equal  flow,  a cellulose  acetate  molding  powder  contains 


Reraove  Moisture  /™«  PLASTICS 

C^n  id  hi  and  Cf  h ea p (tf  wi  lli 

NALCO  3n(ra-i2ed  LAMPS 


Do  You  Know  ...  all  of  the  advantages  of 
Infra-Red  Ray  Drying  with  Nalco  Dritherm 
Carbon  Filament  Lamps? 

Use  Nalco  Dritherm  Lamps  for  efficient  re- 
sults  . . . available  in  Inside-Silvered  (self- 
reflecting)  or  clear  glass  types. 

Learn  all  of  the  advantages  of  the  Infra-Red 
process  for  plastic  dehydration. 

Write  for  your  tree  co py  of  " Drying  Problems  Made  Easy"  loday 


Exterior  of  Infra-Red  Conveyor  Belt  Sides  dropped  To  show  arrangement 
Tunnel  for  removing  moisture  from  of  Infra-Red  light  bank  and  materials 
plastic  material  prior  to  molding.  passing  under  light  conveyor  belt. 

NORTH  AMERICAN  ELECTRIC  LAMP  CO.  (|j[j| 

1004  Tyler  Street  St.  Louis  6/  Missouri 


We  Dont  Want 
a Million  Dollar 
Plating  Business 


BUT  . . . we  are  interested  in  securing 
several  new  accounfs,  either  large  or 
small,  who  are  desirous  of  precision 
plating  in  gold,  silver,  nickel  and  cop- 
per. 

Efficient  service,  coupled  with  our 
workmanship  and  economy,  will  be 
your  guarantee. 

UNITED  METAL  & PLATING  WORKS 

39-30  61  ST  STREET 

WOODSIDE  L.  I.,  N.  Y.  HAVEMEYER  6-8896 


AUGUST  1944 


PLASTICS 


97 


dCooL . . . 


MR.  MANUFACTURER 


Why  shou/d  you  have 
the  Plastic  Machin- 
ing  Heada ches? 


•ROTHCO  PRODUCTS  is  thriving  on 
lough  problems  in  machining  piastics, 
regardless  of  type  of  plastic  . . . Bakelite, 
Polystyrenc,  Dialectcne,  Cataline,  Lucite, 
Plexiglas  . . . etc.  Tolerances  held  to 
.001  inch. 

Rothco  invltø • yo ur  Inqvlriøs  * . * thø 
toughør  thø  probløm  . . . the  bøtter  wø 
l/kø  It  . * * Immødlatø  attøntien  a» turød. 


T DIE  CAST  AND  MOLDED  PRODUCTS 

A COMPLETE 

MANVFACTUR1NG  SERVICE 

DESIGNERS 

INJECTION  MOLDERS 

DIE  CASTERS 


11*30  8.  MA1N  ST. 


LOS  ANGELES  1.  CAUF. 


UTAH  PLASTIC  & DIE-CAST  CO..  INC. 

SERVtCtH G THE 
INTERMOUNTAIN  AREA 

INJECTION  MOULDING 

DIE  CASTING-DESIGNING 

A Complele  Manulaclurtng  Service 
113  EAST  rntST  SOUTH  SALT  LAKE  CTTT  1.  UTAH 


more  plasticizer  than  a cellulose  acetate  butyrate  com- 
pound, and  experience  in  the  field  confirms  that  on  plastic 
parts  of  equal  flow,  the  tendency  to  warp  is  greater  in 
the  former.  Therefore,  to  obtain  the  same  resistance  to 
warpage  in  both  molding  powders,  it  is  necessary  to  take 
a less  plasticized  cellulose  acetate  formulation,  that  is, 
one  of  harder  flow.  Again  experience  in  the  field  has 
shown  that  a cellulose  acetate  formulation  of  H«  flow 
has  the  same  resistance  to  warpage  as  a cellulose  acetate 
butyrate  of  H2  flow. 

Both  the  chemical  strueture  and  the  low  plasticizer 
content  of  the  ether,  ethyl  cellulose,  impart  to  it  an  excep- 
tional  dimensional  stability,  or  resistance  to  warpage. 
This  is  dramatically  proven  by  comparison  of  flares  of  all 
three  cellulosics  after  being  subjeeted  to  the  same  ac- 
celerated  aging  test. 

It  has  been  said  that  moisture  may  or  may  not  cause 
warpage.  It  is  probable  that  the  prescence  of  moisture 
acts  as  a plasticizer  aiding  and  promoting  the  release  of 
strains  that  result  in  warpage.  But  it  is  precisely  thosc 
hard,  less  plasticized  formulations  which  resist  warpage 
so  well  that  have  the  greatest  water  absorption,  indicating 
that  warpage  is  related  to  total  plasticiser  content  rather 
than  to  moisture  absorption.  On  the  other  hand,  if  a 
plastic  part  is  heated  above  what  might  be  called  its 
service  temperature,  the  strains  are  released  and  the 
molded  piece  warps.  Thus  is  explained  the  warpage  of 
a practically  non-hygroscopic  material  such  as  polystvrene. 

From  the  foregoing  it  is  clear  that  warpage  must  be 
tackled  rather  as  a problem  of  molding  than  as  an  eflfect 
of  moisture  absorption.  If  it  were  possible  to  control  the 
flow  of  a plastic  into  the  mold  so  that  it  could  cool  in  a 
“strain-free”  way,  then  warpage  would  be  eliminated.  In 
practice  it  is  known  that  even  a mechanical  detail  like 
the  method  of  gating  a die  can  produce  very  marked 
eflfects  on  the  warpage  characteristics  and  tendencies  of 
the  resulting  part. 

Future  of  Cellulosics 

Consumers  continue  to  manifest  a tremendous  interest 
in  the  produets  that  will  be  available  to  them  in  the  post 
war  period  and  for  these  consumers  cellulosic  piastics 
offer  mueh.  In  the  home,  from  cellar  to  attic,  parts  and 
pieces  will  exploit  these  piastics  thoroughly  for  the  brilliant 
color  variety  which  niarks  them  for  the  light  weight  home- 
rnakers  look  for,  the  ease  of  niaintenancc  which  house- 
keepers  demand,  and  the  economy  which  mass  produetion 
of  piastics  makes  possible.  Outside,  cellulosic  piastics  will 
be  in  evidence  everywhere  in  the  stores  where  they  will 
be  used  again,  decoratively  and  functionally,  to  merchandise 
packages  of  peas  or  porridge.  Cars,  planes,  heavy  in- 
dustry,  the  field  of  electronics, — all  these  and  many  others 
will  bring  the  consumer  face  to  face  with  cellulosic  pias- 
tics in  the  post  war  years  to  come.  end 


LSmron  Tabing  At  Work  . . . 

( Continued  from  page  21) 

by  the  factor  of  “suitability" — and  relative  ease  of  installa- 
tion  and  the  ability  to  withstand  the  hazards  of  the  use 
for  which  it  is  intended. 

There  are  certain  things  which  thermoplastic  pipe  does 
not  pretend  to  do.  tt  does  not,  for  example,  claim  either 
the  rigidity  nor  the  bursting  strength  of  iron  or  copper. 
Nor  does  it  pretend  to  withstand  the  temperature  extremes 
of  the  metallic  produets. 

On  the  other  hand,  Saran  pipe  does  claim  sufficient 
rigidity,  bursting  strength  and  resistance  to  temperature 
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extremes  to  make  it  adaptable  under  a broad  range  of 
conditions.  It  further  claims  far  greater  chemical  resis- 
tance  than  any  commonly  used  metallic  material,  in  fact 
is  believed  to  be  resistant  to  more  chemical  substances 
than  any  other  plastic.  And  to  complete  the  picture  it  is 
an  excellent  electrical  insulator  and  is,  on  the  whole, 
easier  to  work  with  and  install  than  metallic  piping  ma- 
terials by  virtue  of  its  light  weight  and  machinability. 

Saran  tubing  possesses  the  same  chemical  and  electrical 
characteristics  as  Saran  pipe,  is  far  more  flexible  than  any 
metallic  tubing  and  has  the  added  advantage  of  trans- 
lucency.  Saran  fittings  for  both  pipe  and  tubing,  injection 
molded  in  all  standard  sizes,  embody  all  the  basic  advantage 
of  the  material. 

Here  are  two  “case  studies”  of  these  thermoplastic 
materials  in  action,  not  because  they  are  glamorous,  but 
because  they  are  doing  a better  job  than  any  metallic 
material  could  hope  to  do  in  these  particular  circumstances. 
They  are  typical  of  sound  “replacements”  embodying  im- 
proved  performance,  long-term  cost  economies,  or  both. 

, Case  No.  1 

A part  of  the  waste  disposal  system  of  a large  chemical 
company  embodied  a pump  which  had  the  function  of 
moving  certain  highly  corrosive  acid  wastes  from  one 
location  to  another.  A section  of  iron  pipe  on  the  dis- 
charge  side  of  this  pump  was  customarily  replaced  every 
two  to  three  months  because  of  complete  failure  due  to  the 
corrosive  action  of  the  acids.  In  March  1943  this  pipe 
was  replaced  with  a section  of  4"  Saran  pipe.  Up  to  the 
present  time  this  piece  of  pipe  has  functioned  perfectly.  It 
has  thus  already  equalled  the  life  span  of  four  to  six  new 
sections  of  iron  pipe  and  sa  ved  the  labor  costs  that  would 
have  been  involved  in  installing  them.  Since  it  does  not 
yet  show  any  damage  whatsoever  from  the  corrosive  fluids 
its  life  expectancy  is  indefinite. 

Case  No.  2 

The  sinks  of  a large  chemical  laboratory  located  on  the 
second  floor  of  a building  were  drained  by  pipes  running 
across  the  ceilings  of  rooms  below  and  converging  into 
vertical  stacks  leading  to  the  basement  where  they  con- 
nected  to  the  disposal  system. 

These  drain  lines  were  constructed  of  special  vitrified 
(ceramic)  tile.  While  the  tile  itself  proved  satisfactory  it 
was  difficult  to  install  correctly  and  the  joints,  which 
were  necessarily  of  cemented  construction,  constantly  de- 
veloped  leaks.  Some  new  joints  showed  leakage  in  as 
little  as  two  weeks.  Since  the  first  floor  of  the  building 
was  occupied  by  offices  and  additional  laboratories,  the 
dripping  of  acids,  caustics  and  other  chemical  fluids  from 
these  joints  represented  a continuous  annoyance  and 
hazard. 

About  July  1943  the  company  began  replacing  the  cera- 
mic  drain  lines  with  2"  Saran  pipe,  and  the  project  was 
carried  on  over  a period  of  several  months,  as  dictated 
by  failure  of  the  joints  of  the  tile  lines.  Earliest  Saran 
installations  were  of  welded  construction,  as  fittings  for 
the  larger  sizes  of  Saran  pipe  were  not  then  available.  Later 
erections  were  made  with  standard  2"  Saran  fittings. 

Erection  crews  found  that  the  Saran  pipe  went  up 
rapidly  and  easily.  No  leaks  have  developed  in  either 
welded  joints  or  fittings  and  the  entire  system  is  proving 
highly  satisfactory.  This  again  is  a replacement  which 
has  licked  a costly  maintenance  problem  and  eliminated 
a potential  hazard. 

It  should  be  evident,  of  course,  that  laboratory  sink 
drains  such  as  these  are  subjected  to  every  type  of  punish- 
ment  in  the  way  of  acids,  caustics,  solvents  and  other 
destructive  substances. 


NUMBERING  and 
LETTERING  PRESS 


An  ideal  machine  for  hot  stamping  letters  and  figures  on 
plastic  nameplates,  and  other  small  parts,  with  the  use 
of  colored  roll  leaf.  Furnished  with  an  electric  heating 
element,  and  rheostat  for  regulating  heat.  All  figures 
and  entire  alphabet  are  on  one  dial. 

We  also  make  numbering  machines  . . . automatic  and 
non-automatic  ...  for  stamping,  either  hot  or  cold,  num- 
bers  and  letters  into  various  materials. 


NUMBERALL  STAMP  & TOOL  CO. 

HUGUENOT  PARK  STATEN  ISLAND  1 2,  N.  Y. 


designed  to  locate  flat  or  rectangular  parts. 

Rectangular  parts  can  be  held  in  vertical  or 
horizontal  positions  and  the  vise  jaws  contain  V 
grooves  for  holding  rounds  up  to  2”  in  diameter. 

The  SHUR  GRIP  reduces  set-up  time  on  drilling 
jobs  by  75%  to  90%.  Why  not  install  one  or  more 
in  your  drilling  dept.  today?  Write  now  for  illus- 
trated  bulletin,  address  Dept.  P- 1 


JOHNSON  TOOL  COMPANY 

65  MASSASOIT  AVE.,  EAST  PROVIDENCE  14,  RHODE  ISLAND 
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Case  No.  3 

This  case  also  involves  chemical  resistance,  but  from  a 
different  angle  than  the  two  preceding  cases.  In  connec- 
tion  with  the  same  laboratory  an  ion-exchangc  water 
purification  unit  is  operated  to  supply  the  equivalent  of 
distilled  water  for  use  in  laboratory  work.  Although 
regeneration  of  the  system  involves  the  use  of  approximately 
10%  strength  hydrochloric  acid  which  is  carried  through 
Saran  pipe  and  tubing,  the  chief  concern  is  in  avoiding 
contaniination  of  the  purified  water  from  corrosion  inside 
the  discharge  lines. 

Iron  pipe,  and  to  a lesser  extent  copper  pipe,  corroded 
in  a comparatively  short  time.  The  purified  water  then 
picked  up  this  rust  or  corrosion  from  the  inner  walls  of 
the  discharge  lines  and  reached  the  laboratory  unfit  for 
analytical  work. 

The  installation  of  Saran  pipe  and  tubing  throughout 
the  discharge  end  of  the  system  has  completely  eliminated 


FACTORY 

REPRESENTATIVES 

AND  DISTRIBUTORS 

(W  m wai  Car  ry  Our  Oun  iccemntt  i f Nrrmrtary ) 

Anything  pertaining  to  Smokers  Artides 
or  General  Merchandising 

★ ★ ★ 

We  Contact  Jobbers  and  Chain  Store  and 
Department  Stores  from  Coast  to  Coast! 

M.  B.*S*  E*C  E L 

ASSOCIATES 

SAIES  REPRESENTATIVES 

160  N.  WELLS  ST.  CHICAGO  6.  ILL. 


WANTED  TO  BUY 

IUsed  Injcction  Molding  equipment  — Standard 
Make.  4 oz.  6,  8,  12,  16,  and  22  oz.  Must  be  in 
good  condition. 

ALSO 

One  Plastics  Extrusion  Machine,  2*/j  inch.  Recent 
make.  Good  condition, 

PRECISION  SPECIALTIES 

310-330  N.  Western  le»  Ange  le  > 4,  Celif. 


CELLULOSE  PRODUCTS  COMPANY 

Ple»tl<  theet  Eebrlcation 
Cwtfom  Manufactwring 
Printing  — Forming  — Blanklng 
•o»  4706  Elereme  Ste.  le*  Angele*  1,  Cel. 


H.  Paulis  Plastics  Company 

317-331  Ee*t  Wethington  livd. 
le*  Angele*  IS.  Cellfernle 
Molder».  Eebri«etert  et  nil  type  plettk*. 


the  problem  since  this  material  does  not  rust,  corrode  or 
scale.  For  the  same  reason  the  tanks  of  the  purification 
unit  are  also  lined  with  Saran. 

Case  No.  4 

In  an  experimental  or  “pilot  plant”  air  pressure,  from 
various  pieces  of  equipment,  is  carried  to  a bank  of  record- 
ing  instruments  by  means  of  flexible  tubing.  Copper 
tubing  was  used  for  this  purpose  unt'1  the  war  came. 

As  a substitute,  Saran  tubing  was  brought  into  use  and 
has  now  replaced  the  copper  entirely.  It  was  found  that 
the  Saran  not  only  functioned  with  equal  efficiency  but  had 
several  advantages  making  it  more  desirable  than  copper. 

Since  experimental  processes  are  involved  the  pressure 
tubes  are  undergoing  constant  changes  to  accomodate 
various  equipment  units  and  instruments.  The  extreme 
flexibility  and  light  leight  of  the  Saran  tubing  make  it 
exceptionally  easy  to  handle  and  men  working  in  the 
instrument  room  quickly  learned  to  make  complex  con- 
nections.  Armed  only  with  a pocket  knife,  a simple  flaring 
device  and  an  assortment  of  fittings  the  men  are  able  to 
make  new  connections  almost  in  a matter  of  seconds. 
Since  the  plastic  fittings  are  slightly  resilient,  couplings 
may  be  made  leak-tight  by  hand  pressure  only,  without 
the  need  for  wrenches. 

Translucency  of  the  tubing  is  also  found  to  be  an 
advantage  here  as  any  slugs  of  liquid  which  may  get  into 
the  pressure  lines  can  be  readily  detected. 

So  perfectly  does  Saran  tubing  seem  adapted  to  this 
application  that  the  superintendent  in  charge  of  the  unit 
states  he  would  not  consider  reverting  to  metallic  tubing 
even  if  it  were  readily  available. 

Case  No.  5 

A plant  having  a rectification  station  for  the  purpose 
of  converting  13,800  volts  of  alternating  current  to  600 
volts  of  direct  current  made  an  installation  of  about  4,000 
feet  of  Saran  pipe  and  fittings  in  the  heat  exchange  system. 

. In  the  process  of  rectification,  power  losses  occur  in  the 
form  of  heat.  This  heat  is  absorbed  by  water  jackets  on 
each  of  the  several  rectifier  units  and  is  carried  by  means 
of  a closcd-circuit  water  circulating  system  to  heat  ex- 
changers  where  the  heat  is  finally  carried  away  by  river 
water.  The  excellent  electrical  insulating  properties  of 
Saran  pipe  recommended  it  for  the  purpose  of  carrying  the 
water  from  rectifiers  to  heat  exchangers,  thus  preventing 
grounding  of  the  600  volt  potcntial  in  the  rectifier  water 
jacket  through  to  the  river  water  piping  system.  The  water 
flows  to  the  heat  exchangers  at  140  to  160’  F.  and  returns 
to  the  rectifiers  at  approximately  85’. 

Saran’s  corrosion  resistance  is  an  added  factor  in  this 
case,  preventing  scaling  or  fouling  in  the  rectifier  jackets. 
1 his  installation  has  bcen  in  more  than  a year  and  the 
life  expectancy  of  the  Saran  far  exceeds  that  of  rubber  pipe 
which  was  prcviously  used  for  such  applications.  f.nd 
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rerruums 


OuR  modern,  up-to-the  minute  fab- 
ricating  machinery  and  equipment  is 
at  your  disposal  in  the  designing  and 
manufacturing  of  fountain  pen  parts 
and  desk  set  parts. 

This  organization  is  constantly  on  the 
alert  to  develop  new  ideas  for  pre- 
mium  sales,  or  use.  We  have  full  facil- 
ities  to  handle  large  volume  produc- 
tion.  Inquiries  invited. 
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Dehydrator  Can  — Courtesy  Zenith  Associates,  Newton,  Mass. 


Wringing  Out  Water 


Dry  air  must  flow  steadily  from  this  clear  trans- 
parent, metal  inserted,  dehydrator  can  which  we  are 
moulding  for  Zenith  Associates,  Newton,  Mass.  Air- 
craft  all  over  our  fighting  fronts  depend  on  it.  Under 
test,  when  filled  with  silica  gel,  this  can  has  to 
stand  30  pounds  per  square  inch  of  pressure,  a 
temperature  range  of  — 65°F.  to  150°F.,  and  severe 
shock.  Even  the  threads  meet  rigid  specifications. 

Quality  is  written  all  over  this  plastic  application. 


Quality,  knowledge,  dependability,  speed  and  volume 
production,  close  toleranc&s,  intricate  moulds,  and 
painstaking  inspection  of  every  piece  are  our  stock 
in  trade  — our  assets  which  already  have  made  us 
a plastics  "division"  of  many  of  our  customer  com- 
panies.  You  can  have  exactly  the  same  confidence 
in  the  Trio  from  your  first  inquiry  about  any  plastic 
application. 


ALI-PIASTIC  PRODUCTS 
Ornamant  for  Ath  Troy 
Rodiator  Ornamant 
Inttrumant  Ponal  • Cratt 


PLASTIC  AND  METAl  PRODUCTS 
Tarminol  • Custom  Hordwora 
Horn  Button  • Radio  Grill 
Horn  Button 


All-METAl  PRODUCTS 
Molding  Ornamant  ■ Horn  Button 
Noma  Plata  * Scuff  Plata 
Grill  • Chntar  Diol 


Not  just  plastics,  not  just  metals,  but  both  — 
and  combinations  of  both — are  the  raw  mate- 
rials with  which  the  Bay  Manufacturing  Div- 
ision  of  Auto-Lite  works  to  achieve  true  func- 
tional  bcauty.  Beauty  which  works,  as  cre- 
ated  by  Auto-Lite  under  one  big  roof,  will  be 
one  of  the  major  forces  in  seiling  in  tomor- 
row’s  competitive  market.  Postwar  designers 
are  invited  to  inquire  into  the  advantages 
offered  to  them  by  Auto-Lite's  artisanship  in 
plastics  and  metals. 

THE  ELECTRIC  AUTO-LITE  COMPANY 

Boy  Momrfocturmg  DWor 

DTTROIT  a,  MICHIGAN  BAT  CITY,  MICHIGAN 


Tun»  in  Auto  lit»**  gr»ot  rodio  »how  "EVERYTHING  FOR  THE 
BOYS”  f »o  turing  m«n  ond  wom»n  a»  »h#  fighting  front*.  Ev*ry 
Tuetday  night  — NBC  Notwork 
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will  ogoin  hold  swoy  upon  milody  s dress- 
ing toble. 

Exquisite  toiletry  rontoiners  designed 
of  natura -rkh  colors  are  as  intimately 
entrancing  as  they  are  desirably  practical. 

Catalins  highly  developed  casting  tech- 
niques  and  Loalin's  superior  molding 
quolities  betkon  to  the  designer,  confident 
thot  by  their  use  his  talents  will  find 
foithful  interpretation. 

Catalin  s engineering  staffs  are  readied 
to  cooperate.  Iheir  counsel  ond  help  are 
avoilable  to  those  who  are  planning  now. 
Inquiries  invited. 

CATALIN  CORPORATION 

■ eit  F*K  Ml.  • «•  1011  II.  I.  T. 

Ml  KSI«  .MIMKMaVMn-lMIKSW 
fc  nlit  liWwrt» 


electric  power  and  cooling  water.  Oil  is 
used  as  the  hydraulic  pressure  medium. 

H-P-M  designs  and  builds  the  press  and 
operating  system  complete,  including 
the  hydraulic  pump,  valves  and  Controls. 
Write  today  for  complete  details. 


cPLASTICS 
MOLDING  MACHINES 

THE  HYDRAULIC  PRESS  MFG.  CO. 

Mount  Gilead,  Ohio,  U.  S.  A. 

District  Sales  Offices:  New  York,  Syracuse,  Detroit 
and  Chicago  — Representatives  in  Principal  Cities 


Completely  automatic,  except  for  load- 
ing  and  unloading  molds,  H-P-M  com- 
pression  plastics  molding  presses  are 
arranged  for  operation  of  semi-auto- 
matic  molds  equipped  with  knockouts. 
Operating  features  include — rapid  mold 
closing,  automatic  slow-down,  adjustable 
slow  close,  breathing,  rapid  mold  open- 
ing  and  automatic  ejection.  All  press 
actions  are  hydraulically  operated. 


Each  press  is  driven  by  an  H-P-M 
HYDRO-POWER  radial,  piston  type 
hydraulic  pressure  generator  with  elec- 
tric motor  drive.  Only  connections  re- 
quired  to  put  press  in  operation  are 

H-P-M  compression  presses,  regordless  of  size,  incorporate  the  same  basic 
design,  ond  each  press  employs  the  same  type  of  hydraulic  power  unit. 


200-Ton,  30"  x 24"  platens. 
Larger  sizes  on  special  order. 
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TO  DEVELOPMENT  ENGINEERS 
IwOLDERS... RESEARCH  MEN . . . 


HANDBOOK 

co ntaining  complete  informa- 
tion on  the  characteristics  of  ..  . 


co 


LITE 


THE  NEW  ROPE  FIBRE  PLASTIC  WHICH  OFFERS  . . . 


"Ar  Impact  strength  on  a par  with  laminates. 

'A'  Wide  range  of  density. 

■Ar  Distinctive  natural  texture. 

■A"  Combined  rigidity  and  elasticity  in  the 
same  piece. 

, 

Allied  Products  Division  I 

COLUMBIAN  ROPE  CO.  I 

400-12  Genesee  St.  I 

AUBURN,  “ The  Cordage  City,"  N.  Y.  I 

Please  mail  me  copy  of  handbook  describing  Co-Ro-Lite. 

Name Position | 

Company | 

Address .. 

City State , 

Because  of  the  paper  shortage,  this  handbook  can  be  sent  only  I 

to  those  who  name  their  Company  and  position. 
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Life  and  Victor}’  on  tlic  battlcfront;  incrcascd  produrtion  and 
improved  quality  on  the  liomefront ...  ali  depend,  in  a large 
measure,  on  the  aeruraey  of  sensitive,  scientific  equipment. 
Protecting  this  accuracy  enroutc  in  tlic  important  assignment 
entrusted  to  war-time  packaging. 

Among  the  mnhitiidc  of  packages  manufaetured  hy  II  & D, 
none  iiad  to  he  more  pninstakingly  designed  than  the  package 
to  transport  clectronic  tubes.  Tlic  aimost  magie  performance 
of  tlicse  tubes  is  lost,  if  jarring  falls  or  humpa  disturb  their 
high  accuracy-quotient.  So — for  safe,  undamaged  arrival  many 
of  them  make  their  journeys  in  II  & D corrugatcd  shipping 
hoxes  like  those  pietured  abovo  (liccnscd  by  Western  Electric 
Company,  Incorporated). 

Today  II  & D is  looking  beyond  the  call  of  war-time  duty. 
II  & D Package  Kngineers  are  planning  many  packages  for  the 
peace-time  poraiiiu  of  far-visioned  customers  . . . planning 
them  with  the  great  harkground  of  packaging  knowledge  ac- 
cumnlated  in  packaging  for  Wrar.  Tlicse  men  of  the  II  & D 
Package  Laboratories  are  ready  note  to  help  you  prepure  post- 
war  packages  that  will  protect  and  promote  your  produets. 
Wrile  for  complete  information. 

(IIP  ON  IUYINO  MORI  WAR  BONDS 


Tef/s  HOW  TO  PREPAK 
with 

Corrugated  Boxes 


Groator  safoty  In  shlpmont; 
bottor  stor#  handling  sorvico; 
reduetion  in  ovor-all  packaging 
costs;  fodory-frosh,  undomogrd 
m«rchandit«  far  cuifomtrt  . . • 
thoso  ora  fha  alm*  of  H å D 
Propak.  Tha  comploto  story  Is 
availablo  in  "Haw  to  Propak  In 
Corrugatod  bonet.”  Got  your  copy  by  writing  Tho 
Hind#  A Oawch  Papor  Company,  Exocutivo  Officos, 
4474  Docatur  Stroot,  Sondwsky,  Ohio. 

o o o 

PACrOMSI  in  Rihlmar*  • Roslen  • Rufila  • t hieag» 
i Uvel  and  • iPetroH  • CllinRW,  N.  J.  O Hohnken 
kaoiM  City  O Lmb,  N.  C.  o Manirtil  o 
St.  Uui#  • tanduaky,  OhU  • 


&oi  i /tacfiagnig . . bffel  &ce  MHimsMCH 


AUTHORITY  ON  PACKAGING 


CORRUGATED  SHIPPING  BOXES 
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P LÅSTICS 


TOMORROW,  M MAY  KG  CRYIHIi  BITTER  TEARS  ON  YOIIR  DOORSTEP! 


Don’t  think  for  one  moment  we  are  not  inter- 
ested  in  new  business.  When  the  Government 
no  longer  needs  all  the  parts  we  can  mold, 
we’ll  be  right  out  front  with  the  rest  of  the 
boys  looking  for  orders. 

But,  so  long  as  Public  Customer  Number 
One  needs  the  output  of  our  machines,  our 
production  slogan  is  going  to  be  "All  for  War 
— until  the  last  shot  is  fired!” 


For  twenty-three  years,  we’ve  been  molding 
parts  for  industry.  Our  ktrowledge  of  all  kinds 
of  plastics,  acquired  during  these  years,  has 
been  put  into  print ...  68  pages  of  vital,  prac- 
tical  information  . . . the  only  book  of  its  kind 
ever  published.  A copy  of  this  book,  "A  Ready 
Reference  for  Plastics”  is  yours  for  the  ask- 
ing.  Just  drop  tis  a line  on  your  business 
letterhead. 


\ *'2 


BOONTON  MOLDING  COMPANY 

MOLDERS,  BY  MOST  ALL  METHODS,  OF  MOST  ALL  PLASTICS 

BOONTON  • NEW  JERSEY  • Tel.  Boonton  8-2020 

NEW  YORK  OFFICE 

Chanin  Bldg.,  122  East  42nd  Street,  New  York  17,  N Y.,  MUrray  Hill  6-8540 
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..higher..higher..HIGHER  IMPACT  STRENGTHS 


. . . o pen  new  markets  for  low-pressure  plastic  laminates 


FlBIROlAS  ...  it  glatt  in  lh*  forn 
of  Rno  Sb»r<  or  conlinuovt  fllamonlt.  Thoto 
RtiibU  Rbort,  lwi»t»d  info  yornt  and 
«ovnn  info  fobrict.  prodwco  l»«lil«  mal»- 
riol»  in  all  Iha  form,  woighlt  ond  dinon- 
liont  luilabl»  for  vto  ot  roinforconnnl  in 
low-prottvro  plotfic  laninofot.  Sanplot  and 
conplofn  infornofien  on  Fiborglot  Tntlilot 
glodly  fvrnitbod  on  roqwotl.  Fiborglat  Cor- 
poration doot  not  nonufortwro  rotint  or 
Rnithod  laninofot,  bvt  thall  bo  ploatod  lo 
dirorf  yoo  lo  tovrcot  of  tvpply. 


For  their  ingenuity  in  the  rapid  development  of  the  new  techniques 
of  low-pressure  lnminating,  the  plastic  nianufacturers,  designers  and 
fabricators  have  earned  the  appreciation  of  industry.  Now,  their 
iinaginations  are  at  work  on  the  postwar  possihilities  of  integral, 
contoured  laminated  structures. 

For  many  of  these  uses  they’re  after  higher  and  higher  impact 
strengths  in  their  laminates.  And  they’re  reporting  important  ad- 
vanccs  in  this  vital  property  through  the  use  of  Fiberglas*  Cloth  Re- 
inforcements  in  combination  with  appropriate  resins. 

The  individual  fibers  of  Fiberglas  have  a specific  tensile  strength 
beyond  that  of  steel.  They  have  great  flexibility  and  they  stand  high 
stresses  without  permanent  deformation.  These  propcrties  in  combi- 
nation give  very  high  imftact  strength  to  laminates  reinforced  with 
Fiberglas  yarns  and  fabrics.  The  Fiberglas  filaments  act  as  millions 
of  powerful,  flexible  “muscles”  whieh  tend  to  distributc  and  absorb 
impact  stresses. 

Recently,  the  U.  S.  Army  Air  Corps  has  pennilted  publication  of 
some  of  the  results  of  extensive  investigations  of  Fiberglas-reinforced 
plastic  laminates  in  aireraft  construction.  Reprints  of  published  data 
forwarded  on  request . . . Owens-Corning  Fiberglas  Corp.,  1HH1  Nicho- 
las  Bldg.,Toledo  1,0.  In  Canada, Fiberglas  Canada, Ltd., Oshawa,Ont. 


Fiberglas 

•T.  M.  n*t.  V.  5.  PM.  Ot. 


...A  BASIC 
MATERIAL 


H 


r I.  4 STI  C.  s 
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This  Sav-Way  multi-purpose  internal  grinder  has  17 
specific  features— the  features  which  you  production 
men  have  asked  for.  Neoprene  insulated  against 
vibration,  distortion,  mis-alignment.  Equipped  with  the 
famous  Gold  Seal  Spindle— the  spindle  that  breathes! 
Combines  accuracy  and  stamina  with  the  speed,  flexi- 
bility,  and  wide  range  adaptability  so  necessary  in  the 


coming  period  of  change-over  and  new  product  develop- 
ment. The  coupon  will  bring  complete 
description,  specifications  and  prices. 


SairV0! 

BOX  117 


Wf  INDUSTRIES 

MaoLute.  *7 oal  ^bcaUia*t 

BOX  117,  HARPER  STATION,  DETROIT  13,  MICH 


BUILDERS  OF  HAND  AND  HYDRAUMC  INTERNAL  GRINDERS  • PRODUCERS  OF  GOLD  SEAL  SPINDLES 
PLUG  GAGES  • MICROMETER  CHECKERS  • PRECISION  AIRCRAFT,  AUTOMOTIVE,  AND  ORDNANCE  PARTS 


SEPTEMBER  1944 


PLAST1CS 


9 


This  picture  has  a message 
for  every  man  in  the  Plastics  Industry 

' M 


THE  photograph  at  the  left 
showa  drums  of  supplies  he- 
in" rolled  ashore  at  an  ialand  in 
the  South  Pacific.  If  'Hater  nere 
to  seep  inside  those  drunia.  the 
vitally-needed  eontenta  would  he 
ruined.  Yct  the  men  roll  the 
drums  through  the  aurf  with 
confidencc — confidence  t hat  the 
drums  are  hermetically  sealed 
and  ahsolutely  * eepntie  proof. 

If  you  huv  or  aell  liquid  producta 
in  drums,  rememher  this  picture. 
Your  drums  may  never  have  to 
he  rolled  through  the  aurf.  Yet 
all  drums  are  expoaed  at  timea 
to  the  dangcr  of  aeepage.  Make 
aure  the  liquids  you  handle  are 
n/irny»  safe — under  all  rondi- 
tions — in  druma  that  are  hermet- 
ically  sealed  with  Tri-Sure  Clos- 
urea. 

Tri-Sure  Cloaurea  have  a aeal. 
plug  and  flange  that  provide 
triple  protection  against  leakage. 
aeepage  and  pilferage  — three 
lines  of  defenae  against  every 
hazard  a drum  can  encounter. 
They  are  your  f {uarantee  — 
proved  in  every  industry  where 
drums  are  used — that  exactly 
the  same  quantity  and  quality 
that  are  put  into  a drum  hJII  he 
delivered. 


CLOSURES 


AMERICAN  FLANGE  & MANUFACTURINC  CO.,  INC...  50  ROCKEFELLER  PLAZA,  NEW  YOKK  20.  N.  Y. 
TRI-SURE  PRODUCTS  LIMITED.  ST.  CATIIAKINES,  ONTARIO.  CANADA 
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/fnyue  cvitå  t&e 

Time  is  adamant.  It  measures  the  output . . . and  the  cost  ...  of  pro- 
duction.  For  several  definite  and  easily  provable  reasons  you  will  find 
that  clutch  head  Screws  pace  Assembly  Line  production  at  every  step. 

The  testing  and  proving  of  these  time-saving  features  . . . plus  others 
that  contribute  to  smoother,  safer  operation  and  lessened  fatigue  . . . 
may  be  done  right  at  your  own  desk.  To  this  end,  your  request  will 
bring  you,  by  mail,  a package  assortment  of  clutch  head  Screws  and 
sample  Type  “A”  Bit,  along  with  fully  illustrated  Brochure. 

Your  own  appraisal  will  show  you  that  this  modern  screw  has  ad- 
vanced  engineering  design  to  challenge  the  march  of  production  time; 
that  it  has  everything  . . . AND  MORE  . . . offered  by  any  or  all  other 
screws  on  the  market  . . . explanation  enough  why  clutch  head  is 
accepted  as  “The  Screw  That  Seiis  Itself.” 

You  may  order  clutch  head  Machine  Screws  in  regular  and 
thread-forming  types.  Production  is  backed  by  this  organization 
and  by  responsible  Licensees. 


Check  the  per  feet  operation 
of  this  screw  with  an  ordinary 
type  screwdriver,  or  any  flat 
blade,  of  proper  width.  This 
exelusive  clutch  head  fea- 
ture  has  proved  its  value  in 
war  and  peacetime  service. 


This  rugged  Type  “A”  Bit  is 
restored  to  its  original  high 
efficiency  by  a 60-second  appli- 
cation of  the  end  surface  to  a 
grinding  wheel.  No  delay.  No  ex- 
pense.  No“back-to-the-factory  ” 
shipment  for  reconditioning. 


UNITED 

SCREW  AND  BOLT 

CORPORATION 

CHICAGO 

CLEVELAND 

NEW  YORK 
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P EOPLli  who  talk  alxnit  the  Plastics  Age  suceeeding 
the  Steel  Age  as  the  Bronzc  Age  followed  the  Stone 
Age  and  was  itself  followed  hy  the  Iron — and  Steel — Age. 
torget  one  important  thing — that  it  was  not  a case  of  one 
material  super.seding  another,  for  obviously  we  still  make 
abundant  use  of  stone  and  bronze.  For  that  matter  we 
also  u>e  a great  deal  of  another  material — wood — which 
soinehow  was  never  dignified  by  having  an  “Age”  named 
after  it.  And  that  is  a clue  to  the  real  point  of  the  matter. 
The  various  Ages  were  so  called  (by  later  times)  be- 
cause they  introduced  new  and  revolutionary  tools,  made 
of  the  material  from  which  the  era  received  its  name.  The 
Bronze  and  the  Steel  Age  brought  new  tools.  Wood  was 
and  is  largely  a material;  so  are  plastics.  If  they  attain 
the  extensive  use  of  the  produets  of  the  forest,  the  industry 
won’t  be  much  concerned  whether  this  is  a Plastics  Age 
or  just  a mightv  good  time  to  do  business. 

* * * 

Plastics  produets  gave  a good  account  of  themselves  at 
the  Housewarcs  Show  held  recently  in  New  York.  That 
they  did  so  may  be  largely  attributed  to  the  fact  that  they 
spoke  for  themselves,  for  plainly  the  salesmen,  whose 
business  is  talking,  were  tongue-tied  when  it  came  to 
plastics. 

This  does  not  refer  to  the  men  who  handled  purely 
plastics  items,  but  to  those  who  were  seiling  composite 
produets  of  which  various  plastics  were  components.  If 
you  asked  them  what  kind  of  plastics  their  goods  contained, 
some  of  them  just  didn't  know  what  you  were  talking 
alxiut  and  could  only  repeat,  helplessly,  “Plastics.”  Some 
salesmen  repeated  the  word  in  an  angry  tone,  as  if  to  make 
out  that  you  were  the  ignoramus:  everybody  knows  that 
plastics  are  plastics.  But  a few  were  dccently  embarrassed, 
as  if  they  caught  on  that  maybe  there  was  more  than  one 
kind. 

The  produets  in  question  were  consumcr  goods.  It  is 
not  likely  that  among  cnginccrs  and  designers  the  igno- 
rance  of  plastics  is  still  so  dense.  But  it  is  serious  enough 
that  the  interniediaries  who  seil  goods  to  store  buyers  and 
merchandise  men  should  know  so  little  about  them. 

It  is  time  that  the  industry  inaugurated  an  educational 
campaign  along  the  lines  suggested  by  George  K.  Scribner, 
president  of  the  Society  of  the  Plastics  Industry  at  its  con- 
ference last  May.  At  that  time  Mr.  Scribner  pointed  out 
that  such  a campaign  had  to  bc  simple.  First,  the  peoplc 
ought  to  tie  told  that  there  are  different  kinds  of  plastics 
just  as  there  are  different  kinds  of  metals.  Secondly,  they 
should  tie  given  specific  names,  simplified  from  the  aetual 
chemical  names.  for  each  type.  Thus,  cellulose  acctates 
could  be  callrd  simply  acctates,  cellulose  acetatc  butyratc 
hutyratrs,  and  so  on.  It  is  true  that  when  you  get  to  such 
resins  as  polyviny!  chloridc  or  polycthylene.  it  is  difiicult 
to  extract  an  obvious  abbreviation. 

In  these  cases,  why  not  invent  the  equivalent  of  trade 
names  such  as  Saran  or  Lucite  ? Such  invented  names 
would  of  coursc  have  to  mret  with  the  general  approval  of 
the  industry.  But  the  lask,  under  SPI  auspices,  ought  not 
to  he  formidable.  Any  name  would  be  hetter  for  a plastics 


type  than  the  generic  name,  plastics  itself,  as  used  by  our 
houseware  salesmen  friends. 

• 

H1STORY  has  a peculiar  way  of  repeating  itself:  And, 
all  things  considered,  it  should  do  so  again  after  this 
war.  Which  brings  to  mind  the  tremendous  possibilities 
which  will  be  opened  to  the  industry  when  produetion. 
design  and  research  can  turn  to  peacetime  rather  than  war- 
time  pursuits. 

Undoubtedly,  development  spurred  hy  urgent  war  needs. 
has  advanced  the  industry  far  beyond  what  its  normal 
progress  would  have  been.  The  public  is  due  for  a nuntber 
of  very  pleasant  surprises  when,  as  the  need  for  secrecv 
disappears,  it  learns  about  these  developments.  Even 
greater  surprises  are  in  store  for  them  when  these  devel- 
opments become  available  commercially. 

The  war  cannot  last  forever,  and  there  are  real  signs 
todav  that  the  end  is  not  too  far  off.  The  progressive  com- 
pany is  looking  ahead,  and  is  already  scouting  its  markets, 
endeavoring  to  learn  where  the  demand  is,  sounding  out 
the  likes  and  dislikes  of  its  customers.  Arrned  with  such 
facts,  a company  by  intelligent  planning  will,  within  a 
reasonablc  time  after  the  war,  be  ready  to  enter  the  com- 
mercial  field  with  a host  of  produets  for  which  there  is 
an  inmiediate  and  abundant  demand. 

Plastics  have  earned  an  honored  place  for  their  achieve- 
ments  in  war.  Post-war,  they  will  continue  to  hold  that 
place  in  industry  by  taking  advantage  of  experience  stored 
up  under  the  stress  of  war,  and  then  suddenly  unloosened 
on  a produet-starved  market  intent  on  getting  modern  and 
eye-appealing  merchandise  of  durability  and  utilitv.  This 
is  when  plastics  will  have  their  day,  provided,  of  coursc, 
the  whole  planning  has  been  wise  and  judicious. 

• 

IF  anybody  ever  thought  seriously  that  there  was  going 
to  bc  a battle  royal  lietwcen  the  metals  and  plastics 
industries  for  the  post-war  market,  hc’s  likely  to  be  grcatly 
disappointed.  As  a matter  of  fact,  there  prohably  never 
was  any  reason  to  feel  that  the  two  industries  would  do 
anything  but  complement  each  other,  rather  than  engage 
in  a knock-down,  drag  out  competitive  struggle. 

The  idea  that  these  produets  are  always  competitive 
arose  naturally  from  the  fact  that  plastics  materials  were 
siibstitutcd  for  metals  when  the  latter  were  on  the  critical 
list.  It  is  concedcd  that  many  of  these  substitutions  will  l>e 
permanent,  and  to  that  extent,  plastics  are  a direct  com- 
petitor  of  metals. 

But  there  is  still  a large  field  in  which  both  types  of 
material  can  be  used  together  advantageously.  The  article 
in  this  issue  by  Arthur  Biddlc  of  the  Reynolds  Metals 
Company  devclops  the  point.  The  very  fact  that  a firm 
which  has  made  history  in  metals  and  could  rest  on  that 
record  alone,  has  found  it  imperative  to  carry  out  re 
searches  in  plastics  materials  and  has  obtained  important 
practical  results  by  combining  the  two,  is  most  significant. 
The  aetual  work  they  have  done  should  stimulate  fabri- 
rators  of  other  produets  to  keep  the  same  possihility  in 
mind.  KNl) 
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WATERPROOFED  FABRICS  for  the  younger  generation 


There  are  practically  no  limits  to  the 
versatility  of  our  fabric  coating  fa- 
cilities. 

Today  our  plants  are  turning  out 
millions  of  yards  of  heavy  duty  fab- 
rics,  uniformly  proofed  against  water 
and  many  other  fabric  destroying 
elements. 

Tomorrow’s  production  may  be 
yards  of  soft,  non-allergic  cottons 
for  sanitary  sheetings  or  baby  clothes 
— or  thousands  of  yards  of  tough, 
swanky  simula ted  leather  upholster- 
ies — or  simply  waterproofing,  with 
clear  filmy  plastics,  dainty  curtain 
materials  for  a lady’s  shower. 


You  as  a manufacturer  may  or  may 
not  be  interested  in  these  particular 
end  uses — yet  they  are  but  a few  of 
the  future  applications  for  plastic 
coated  fabrics  in  consumer  goods 
and  industry. 

Although  much  of  our  production 
is  still  restricted  to  military  and  es- 
sential  civilian  uses,  the  time  may 
not  be  far  distant  when  it  can  be 
safely  diverted  into  domestic  and  in- 
dustrial  channels. 

Plastic  coatings  are  here  to  stay. 
For  hundreds  of  applications  they 
have  been  found  superior  to  the  pro- 
tective  materials  for  which  they  were 


PLASTIC  FABRICS  DIVISION 


The  Western  Shade  Cloth  Company,  22nd  & JefTerson  Streets,  Chicago  16 


substituted  after  Pearl  Harbor. 

If  your  future  manufacturing  plans 
call  for  fabrics  or  paper  "proofed” 
against  such  destructive  elements  as 
acids,  alkalies,  oils,  gases,  water  and 
many  others  we  would  welcome  the 
opportunity  of  supplying  your  re- 
quirements. 

Samples  of  our  current  production 
of  plastic  coated  fabrics  and  papers 
are  available  for  your  inspection. 


Joonna 


In  11  i 


Plastic  Fabrics  Division:  VINYL  RESIN,  PYROXYLIN  AND  OTHER  PLASTIC  COATINGS  . PROOFED  FABRICS  AND  PAPERS  • SIMULATED  IEATHERS 
Industrial  Fabrics  Division:  RUBBER  HOUANDS  • VARNISHED  SEPARATOR  CLOTH  • BOOK  CLOTHS  • AND  OTHER  SPECIALIZED  FABRICS 
Window  Shade  Division:  WINDOW  SHADE  CLOTH,  ROLLERS  AND  ACCESSORIES  • CLOTH  AND  PAPER  WINDOW  SHADES 

JOANNA  TEXTILE  MILLS,  GOLDVILLE,  SOUTH  CAROLINA 
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WHETHE  R YOU  NEED 


FOR  ELECTRIGAL  APPLIANCES 


« OFFICE  MACHINES  OR  INDUSTRIAL  EQUIPMENT 


AUTOS< 


PLANES 


TOOLS ^ RADIOS  AUTOS#^p9>  PLANES^-^ 

CASES  FOR^SkdOCKS  (Jg)  CAMERAS  ^ JEWELRy 


BATHROOM  FIXTURES  MEOICAL  ACCESS0RIES>^5vZ> 

Or  d/iy/A/ry  £/se  /Aats  & 
'firacf/ca/  TYasfic  Afø/ca/zo/r 


Åmot  do**  o com p/*f*  jofe— and  does  it  right. 
The  right  materials  are  used  in  the  right  places— 
the  right  plastics  in  combination  with  metal  in- 
serts  if  rcquired.  Long-cxperienccd  engineers 
work  out  every  detail.  Models  are  made  for  ap- 
proval.  Dies  and  fixtures  are  built  for  produc- 
tion — all  in  our  own  shops.  Everything  is  checked 
carcfully  for  sire  and  fit  and  uniform  quality  of 
finished  produetion.  You’ll  appreciate  our  engi- 
neering service  and  our  complcte  facilities  for 
doing  your  job  right.  Just  send  us  your  drawings 
or  write  us  what  you  have  in  mind  now. 

AMOS  M010ED  PLASTICS.  EDINBURGH.  INDIANA 

DfeMon  et  Aam-Tfcompton  Corporation 
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New  Technique  Permits  Foresight 
Inio  Varied  Production  Problems 


(fåij  C^cirl  SJtricli 

Stricker  & Brunhuber 


er 


ERRORS  in  molds,  causing  great  expense  and  time- 
waste,  have  been  effectively  eliminated  by  making 
plastic  models  in  advance.  Such  models,  costing  only  a 
fraction  of  the  mold,  may  be  considerably  less  than  the 
! alteration  expense  necessitated  by  a blue-print  error.  Actu- 
ij  ally,  this  cost-and-time  saving  feature  forms  only  one  of 
I the  purposes  for  which  manufacturers,  distributors  and 
I others  require  models  to  be  made. 

In  general,  from  a standpoint  of  function,  there  are  three 
types  of  models.  They  are  all  produced  in  the  same  way, 
but  the  purpose  of  each  is  different.  They  are:  (1)  The 
I study  or  demonstrator  niodel  (Fig.  1 — bottom),  (2)  the  de- 
| velopment  or  experimental  model  and  (3)  the  pre-mold 
| model  (Fig.  1 — top). 

Almost  any  plastic  material  serves  for  model-making — 
I Lucite,  Plexiglas,  Lumarith,  Tenite,  Caialin  among  others. 

By  far  the  greatest  tendency  is  toward  transparency  in 
! the  materials  of  which  models  are  made  and,  considering 
the  uses  to  which  models  are  usually  put,  this  tendency  is 
i,  a natural  one. 

Study  Models 

The  first  model  type,  the  study  model,  is  used  most  often 
H to  provide  direct  visibility  of  the  form,  use,  or  operation 
I of  a device  or  part,  especially  of  internal  construction  and 
I operation.  These  models  have  played  their  strongest  role 
as  sales-promoting  units  and  training  devices.  The  Ford 
| Motor  Co.,  as  one  instance,  has  greatly  improved  employee- 
1 training  technique  and  has  cut  down  training  time,  through 
the  use  of  acrylic  plastic  models  at  its  Willow  Run  plant. 
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Flg.  2.  Modal  ol  damonitrator  wringer;  noil  parts  oi  "Tenita" 


Flg.  4.  Mllllng  wotk  on  TWirigW  modal  lot  a poat  wor  Itam 


Fig.  3.  Plastic  study  model  ol  Standard  Oil  lubricatlng  unit 

The  old-style  cut-away  and  sectional  inetal  models  and 
hlue-prints  used  in  the  teaching  of  the  funetion  and  opera- 
tion  of  intricate  bomber  parts  have  been  largely  elimi- 
nated  through  the  use  of  transparent  plastic  ntodels. 
Trainces,  instead  of  being  told  how  the  part  works,  now 
sec  it  work. 

Plastic  models  in  salcs  promotion  work  not  only  elinii- 
nate  a good  part  of  the  customary  printed  material  and  oral 
effort,  but  offer  an  approach  to  the  dissipation  of  sales 
resistance  that  has  a dramatic  and  realistic  quality.  As  in 
the  case  of  the  trainee,  the  prospective  customer  need  not 
be  told  that  the  unit  works;  he  sees  how  it  works  (big.  2). 

The  study  or  demonstrator  model  may  bc  merely  a 
housing  for  a unit  under  demonstration,  an  integral  part 
of  the  unit,  or  the  entire  unit. 

A plastic  model  used  as  a housing  for  an  elcctro- 
mechanical  device  is  shown  in  Fig.  7,  in  comparison  with 
the  normal  nietal  housing.  The  purpose  of  the  transparent 
plastic  housing  in  making  the  intemal  operation  visiblc  is 
obvious.  What  is  not  so  immediately  apparent  is  the  fact 
that  the  model,  sincc  it  is  made  of  plastic  material  instead 
of  heavy  inetal,  greatly  reduces  the  overall  weight  of  the 
unit  and  consequcntly  niakes  it  far  more  portablc.  This  is 
no  small  consideration  w-hen  a demonstration  unit  is  to 
travel  extensively  and  to  be  shown  frequently.  Due  to  this 
weight  reduetion  factor  it  is  possible  to  display  more  of 
the  unit. 

A ‘'I.ucite”-mctal  shock-absorbcr  is  an  cxample  of  a 
study  model  with  plastic  parts  integrated  with  the  nietal 
parts  that  are  nonnally  characteristic  of  the  unit.  Hcre, 
when  the  dcvice  is  in  operation.  the  plastic  parts  are  in 
mechanical  interplay  with  the  nietal  ones.  Where  plastic 
elemcnts  are  to  mesh  with  original  metal  ones,  the  mccting 
of  tolcrance  reqiiircmcnts  in  the  making  of  the  model  is 
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Fig.  5.  Hand-finishing  a laboratory  instrument  housing  model 

I!  cleariy  an  important  consideration  for  tlie  fabricator. 

There  are  interesting  possibilities  in  this  integration  of 
R plastic  and  metal  parts  in  a single  unit  in  the  matter  of 
I contrast  alone.  It  is  often  desirable  to  concentrate  the 
I observer’s  attention  on  a single  element  in  the  device; 

| either  because  that  element  is  the  key  feature  or  because 
I it  represents  a new  departure  and  an  important  sales  point. 

| If  this  element  is  of  metal,  as  normally^it  woijld.  be,  and 
I if  the  surrounding  parts  are  of  transparent  plastic,  the 
| metal  part,  by  contrast,  standkjout  to  the  eye  alone.  Even 
| where  the  demonstration  unit  is  entirely  of  plastic  material, 

I]  there  are  possibilities,  still  largely  unexplored,  of  using 
I contrasting  plastics,  transparent  against  opaque,  and  trans- 
j parent  against  color,  to  focus  attention  to  the  desired  part. 

A highly  effective  utilization  of  color  contrasts  for 
K differentiation  of  parts  is  a characteristic  of  the  all-plastic 
j model  of  a lubrication  unit  in  Fig.  3.  The  housing  is  of 
clear  transparent  plastic ; the  individual  internal  parts  are 
I of  clear  plastic  of  different  colors.  This  variation  of  color 
fl  serves  not  only  to  differentiate  the  functions  of  the  parts, 

I but  also  to  fix  each  part  individually  in  the  memory. 

There  is  a wide  range  of  functions,  as  well  as  possibili- 
|j  ties,  in  the  second  type,  the  development  or  experimental 

II  model.  It  provides,  (1)  A concrete  basis  for  development 
||  of  an  idea  or  the  completion  of  a partial  conception,  (2)  a 
I basis  for  refinement  of  design  or  redesign,  (3)  a unit  for 
|[  testing  in  use  and  operation,  (4)  a means  for  spotting  and 
I eliminating  “bugs”,  (5)  a guide  for  more  accurate  judg- 
| ment  of  workability,  of  ultimate  costs  and  of  more  efficient 
I molding  practice,  (6)  a unit  for  testing  sales  appeal,  (7)  a 
jl  basis  for  close  comparison  with  similar  items  on  the  market. 

As  an  example,  and  one  that  occurs  with  increasing 
I frequency,  there  is  the  conversion  of  a manufactured  item 
j!  from  metal  to  plastics.  Will  the  item  function  as  well  in 
I Plastic  form  as  in  metal,  or  will  it  function  better?  Will 
the  plastic  item  retain  the  rigidity  or  flexibility  of  the  metal 
i item?  What  is  the  comparative  durability?  Can  the  desir- 
able characteristics  of  the  item  in  metal  be  retained,  com- 
| pensated  for,  or  even  enhanced  in  plastic  form?  Wliile 
, these  questions  can  be  partially  answered  on  paper,  the 
I complete  answer  is  in  an  accurate  plastic  model  for,  to 
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all  intents  and  purposes,  the  model  is  the  ultimate  item 
itself.  Suppose  the  model  reveals  that  the  item,  as  origi- 
nally  conceived,  will  not  do  what  it  was  designed  to  do. 
That  revelation  alone  will  forestall  a good  deal  of  subse- 
quent  expense.  It  will  do  more,  it  will  show  whether  and 
how  a redesign  of  the  projected  product  can  be  developed. 

In  the  matter  of  budgeting  costs  in  manufacturing  plastic 
items  lies  another  example  of  the  function  of  the  develop- 
ment type  of  model.  Calculations  may,  for  instance,  show 
12  oz  per  piece  as  the  ultimate  weight  of  the  plastic 
material  involved  in  the  molded  item.  An  actual  model, 
on  the  other  hand,  will  show  14  oz  of  plastic  material  per 
piece.  Here  is  a single  factor  which,  in  large-quantity 
produetion,  is  enough  to  destroy  all  cost  calculations. 

Wliile  all  plastic  models  must  be  made  accuratelv  to 
specifications,  especially  those  that  are  to  be  tested  in  actual 
operation,  the  greatest  possible  degree  of  accuracy  must 
be  maintained  in  making  the  third  type,  which  is  known  as 
the  pre-mold  model.  The  pre-mold  model  anticipates 
trouble,  is  made  for  just  that  purpose.  Since  it  is  a three- 
dimensional.  seeable,  measurable  and  exact  speeimen  of 
what  the  molded  item  will  be,  it  provides  a positive  check 
against  the  blue-prints  before  the  specifications  are  commit- 
ted  to  a mold.  An  error  in  the  drawings  will  be  caught  in 
the  model  and  will  not  be  transmitted  to  the  mold.  Where 
close  tolerances  are  a factor  in  the  design,  this  error- 
anticipation  by  the  model  is  especially  important. 

How  extensive  a single  error  in  the  blue-print  can 
become  is  apparent  when  one  considers  a multiple-cavitied 
mold  for  large  produetion  runs.  In  a mold  consisting,  for 
example,  of  six  cavities,  the  single  blue-print  error  is 
repeated  six  times.  The  greater  the  number  of  cavities, 
the  greater  the  number  of  blue-print-generated  errors  in 
the  mold  and  the  more  difficult  and  expensive  the  revision. 

There  are  a number  of  reasons  for  the  great  difference  in 
cost  between  a model  and  a mold.  Cost  in  both  cases  de- 
( Continued  on  page  89) 


Fig.  6.  Microraetric  measurement,  a vital  step  in  model  making 
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Smooth  sawinq  o<  laminatad  plastic  materiaU  requlies 
that  caieful  atlentlon  bo  paid  to  >lxo  and  Mi  of  tawi 


Whoro  clcme  tolorances  are  not  domandod  by  the  wotk. 
band  aawing.  a compaiatively  simple  job.  is  adequate 


fJ,j  XD.  WrCLLj 

Vice  Protidenf,  Tsylor  Fibre  Co. 


A Discussion  of  Machines  and  Techniques 
Required  in  Producing  Laminate  Parts 


FABRICATING  laminated  plastics  requircs  a consid- 
erable  investment  in  shop  equipment  and  machine  tools. 
It  also  involves  problems  of  labor,  produetion,  inspection, 
rejeetions  and  scrap-disposal.  For  this  reason,  many  users 
of  fabricated  parts  made  of  laminated  plastics  prefer  to 
entrust  the  fabricating  problems  to  the  manufaeturers  of 
the  plastic*. 

However,  since  therc  are  still  some  manufaeturers  who 
prefer  to  do  their  own  fabricating,  it  is  felt  that  a thorough 
discussion  of  the  various  processes  by  which  laminated 
plastics  may  be  fabricated  will  be  helpful  in  raabling  them 
to  obtain  the  best  possiblc  results. 


How  to  Machine  Plastics 

tbk  prikk  U ***  fkit  i*  é to  bo  øoblUbod  lo  do- 

•crfbt*?  lo  dotoU  propo'  prooodorot  to  folio»  lo  mo<Molo^  vorloot 
pkctk  motoololt  wttboot  wtioq  tpodof  ooolpmoot.  Acrylkt  «rllt  bo 
tflåcuoo^  lo  tbo  oo  of  I Wto  > 


Smooth  Sa w ing 

Vulcanized  fibre  and  phenol  fiber  can  be  sawcd  to  a 
smooth  edge  and  elose  toleranccs  if  the  proper  saws  are 
used  and  the  proper  spccifications  are  followcd.  The  first 
requirenient  is  a good-gradc  mctal-cutting  saw,  hollow 
ground  with  no  set  to  the  teeth  and  with  a hook  of  from 
0*  to  about  10*.  The  saw  teeth  should  be  square,  sharp 
and  free  from  burrs  and  wire  edges.  Burrs  and  wire  edges 
may  be  removed  from  the  side  of  the  saw,  after  sharpen-j 
ing,  with  an  abrasive  block.  Thcre  should  be  S points  per 
inch  for  stock  up  to  X',  3 points  per  inch  for  stock  over 
)i“,  and  8 points  per  inch  for  tubing.  Width  should  be  13 
gage  (0.095')  for  stock  up  to  )i',  and  10  gage  (0.134") 
for  stock  over  )$'.  Thrce  different  diameters  are 
needed.  For  1/16"  stock,  use  12"  diameter.  For  stock 
from  %“  to  Yt"  use  14'  diameter.  For  stock  over  J4'  and 
for  tubing,  a 16’  diameter  is  best.  The  saw  should  be 
operated  at  from  2500  to  3600  rpm,  the  higher  speed  being 
prefcrable.  Feed  the  work  for  free  cutting,  but  do  not 
force  it.  Whcn  cutting  tubing,  a better  edge  and  less  heat- 
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ing  will  result  if  the  tube  is  slowly  revolved.  For  produc- 
tion  sawing,  the  saw  should  be  hardened  and  permit  shar- 
pening  by  grinding  only.  The  rim  of  the  saw  should  be 
concentric  with  the  center  hoie.  It  is  very  important  to 
keep  saws  sharp.  Dull  saws  cause  chipping  and  excessive 
heating. 

Band  Sawing 

Vulcanized  fibre  and  phenol  fibre  can  be  band-sawed 
if  smooth  edges  and  close  tolerances  are  not  required. 
Band  saws  should  be  tempered  to  permit  filing.  The  teeth 
should  be  alternately  staggered  to  give  clearance  and 
eliminate  heating.  Their  set  should  vary  from  1/3  to  1/2 
the  thickness  of  the  saw.  For  straight  cuts,  use  a medium 
set;  for  circular  cuts,  use  a heavy  set.  The  smaller  the 
circle,  the  heavier  the  set  should  be.  When  in  constant 
use,  saws  should  be  re-set  at  least  once  a day.  For  best 


Slotting  phenol  fibre  on  a hand  milling  machine.  Mill- 
ing  requires  high-speed  steel  or  sintered  carbides 


results,  use  saws  with  5)4  points  per  inch  and  a thickness 
of  20  gage  (0.037").  Widths  may  vary  from  )4"  for  scroll 
work  to  1 )4"  for  heavy  sheet  sawing.  The  saw  should  be 
run  at  from  4000  to  5000  fpm.  One  should  feed  it  at  a 
rate  for  free  cutting,  but  be  careful  not  to  force  it.  Saws 
may  be  sharpened  by  filing  or  grinding  straight  across  the 
tooth  in  automatic  sharpeners. 


Threading 

This  process  requires  high-speed  steel  chasers  with  a 
slight  negative  rake.  The  chasers  should  be  run  at  about 
60  fpm  and  fed  at  from  0.007"  to  0.010"  deep,  lessening  as 
the  cut  deepens,  and  allowing  0.003"  cut  to  finish.  All 
burrs  should  be  filed  ofif  between  successive  cuts.  For  fine 
threads,  best  results  can  be  obtained  by  chasing  on  an 
engine  lathe.  For  strong,  clean-cut  threads  it  is  essential 
that  chasers  be  kept  sharp.  For  quantity  production,  use 
self-opening  dies. 


Tapping 

When  tapping  laminated  plastics,  one  may  use  the  same 
type  tap  used  for  metal,  preferably  of  high-speed  steel. 
The  tap  drill  should  be  from  0.002"  to  0.005"  larger  than 
for  metal,  however,  to  prevent  the  tap  from  breaking  and 
to  provide  a good  thread.  A speed  of  about  60  fpm  is  best. 
For  hoies  bigger  than  1)4”  or  1)4",  it  is  best  to  use  collap- 


sible  taps.  These  will  enable  one  to  step  up  production 
and  still  give  very  satisfactory  results.  A slight  chamfer 
around  the  edge  of  the  hoie  will  prevent  uplift.  If  it  is 
necessary  to  tap  parallel  to  the  grain,  the  product  should 
be  supported  by  a clamp,  during  the  tapping.  If  the  tapped 
hoie  runs  small,  dubbing  back  the  cutting  edges  for  about 
the  first  )4"  of  the  tap  will  tend  to  produce  a larger  tapped 
hoie. 

Milling 

This  operation  requires  the  use  of  high-speed  steel  or 
sintered  carbides  of  manufacturer’s  proper  grade  designa- 
tion  for  plastics.  Conventional  milling  is  recommended 
unless  the  milling  machine  is  designed  for  climb  milling. 
For  deep  slots,  side  milling  cutters  should  be  used,  as  the 
material  will  bind  if  straight  cutters  are  used.  Using  a high 
speed  and  slow  feed  causes  the  cutter  to  throw  the  chips 
away  from  the  work  and  keep  cutting.  This  will  avoid 
excessive  rubbing  action  which  heats  and  dulls  tools  very 
quickly.  The  full  depth  of  the  cut  should  always  be  taken, 
when  possible.  Depending  on  the  tool  used,  speeds  of  300 
to  500  fpm  are  recommended.  Feed  at  the  rate  of  0.006" 
to  0.012"  per  tooth  per  cutter-revolution,  depending  upon 
the  cutter  used  and  the  finish  desired. 

Shaving 

Shaving  can  best  be  done  with  hollow  dies  of  hardened 
tool  steel,  made  to  the  desired  outline.  Shaving  is  accom- 
plished  with  a brass  or  soft-steel  plate  or  form  on  the  ram 
of  a punch  press  to  force  the  material  through  the  die — 
or,  if  compound  dies  are  used,  into  the  die.  No  less  than 
1/16"  should  be  removed  at  each  shave.  Whether  to  shave 
hot  or  cold  depends  upon  the  size  and  composition  of  the 
stock  used.  Phenol  fibre  up  to  )4"  should  be  shaved  cold. 
From  y%"  to  }i",  shave  hot.  Vulcanized  fibre  up  to  3/16" 
should  be  shaved  cold.  From  3/16"  to  1/2",  shave  hot. 
Fibre  should  be  heated  to  180°  to  200°  F for  hot  shaving. 
Whether  shaved  hot  or  cold,  all  pieces  above  %"  thick 
should  be  given  a light  coating  of  oil  or  light  cup-grease. 


Laminated  plastics  may  readily  be  worked  in  a punch 
press.  Stock  should  be  heated  if  more  than  Vi"  thick 
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In  handling  plastica  on  a punch  press,  high-speed  pro- 
duction  can  be  achieved  by  the  use  ol  progressive  dies 


Here  one  must  watch  out  for  checking  or  breaking-in 
where  thickness  exceeds  i f punched.  These  faults 

can  be  partially  or  even  totally  overcome  by  heating.  To 
obtain  perfectly  smooth  edges,  even  on  thin  fibre,  it  is 
necessary  to  blank  the  stock  a little  larger  than  the  required 
size  and  smooth  with  a shaving  die. 

Punthing 

For  high-speed  punching  production,  progressive  dies 
are  best.  Compound  dies  are  prcfcrable  for  intricate  pieces. 
For  simple,  vulcanized  fibre  shapes  in  1/16'  or  less,  the 
cheapest  steel  rule  dies  are  satisfactory.  Horn  dies  are 
used  in  picrcing  tubes,  but  one  must  be  sure  the  tube  is  a 


Although  (lg -drilling  of  krminatad  plastics  rsqulrss  a 
certaln  amount  ai  technlque.  on  os  Isarnsd.  It  Is  sirnpls 


close  fit  over  the  horn.  Where  wall  thickness  is  more  than 
1/32"  or  hoies  are  close  together,  or  near  the  edges,  heat- 
ing is  recommcnded.  Punches  should  be  sheared  into  dies 
to  obtain  minimum  clearance.  Compression  stripper  plates  I 
are  highly  recommended  and  should  fit  punches  closeiy. 
Ainple  allowance  should  be  provided  in  the  die  for  fre-  i 
quent  grinding,  before  starting  the  taper  clearance.  When 
working  to  close  tolerances,  making  the  piercing  punches 
0.002'  to  0.003"  larger  for  each  1/32'  in  thickness  allows 
for  material  shrinkage.  This  allowance  depends  on  tem- 
perature  and  the  size  of  the  hoie.  Blanking  punches  should 
be  0.001"  to  0.008"  snialler  than  the  required  size  of  the 
blank.  When  working  with  thicknesses  in  excess  of  '/i",  it 
it  advisable  to  heat  the  stock  to  180°-200°  F. 

Screw  Machines 

Vulcanized  fibre  and  phenol  fibre  work  well  in  hand  and 
automatic  screw  machines  but  speeds  vary  on  the  two 
methods,  and  for  different  sizes  of  fibre.  The  following 
recommended  speeds  are  based  on  the  use  of  high-speed 
steel  tools:  (If  sintered  Carbide  tools  are  used,  speeds 
should  be  from  two  to  three  times  faster,  if  possible). 

Hand  Screw  Machines 

Under  1'  dia 1500/2000  rpm 

1'  dia.  and  over 800/1000  rpm 

Automatic  Machines 

'/é“  and  under  5000  rpm 

J4*  to  Yt"  3600  rpm 

Larger  than  '/i" 2500  rpm 

Feeds  should  vary  with  the  specific  operation.  Drill  at 
0.005'  per  revolution;  turn  at  0.007";  form  at  0.001'  to 
0.002" ; cut  off  at  0.003".  Taylor  Vulcanized  Fibre  and 
Phenol  Fibre  show  excellent  results  and  a fair  life  when 
used  for  cams  on  Brown  & Sharpe  automatics. 

Drilling 

High-speed  steel,  specially  developed  Bakelite  drill  is  1 
best.  This  has  a slower  spiral  than  a standard  drill,  with 
wide,  highly-polished  flutes  which  tend  to  prevent  the 
chips  from  clinging  to  the  tool.  This  lessens  packing  and 
over-heating.  Sharp  drills  are  essential  if  accurate  hoies 
are  to  be  produced.  If  drill  tends  to  grab  or  dig-in,  or  n 


Holee  bored  In  laminalee  with  a drill  press;  high  speed 
or  sintered  Carbide  tools  needed  for  maximum  production 
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The  turning  operation  requires  close  adherence  to  proper 
speeds  and  feeds  and  the  correct  grinding  of  tool  bits 


cause  splitting-,  clubbing  the  lip  of  the  drill  and  giving  it 
more  clearance  will  cause  it  to  cut  more  freely.  Drilling 
I should  be  done  at  the  highest  speed  possible,  without  burn- 
I ing  the  drill.  A %"  drill  should  be  run  at  at  least  2500 
I rpni  and  a No.  60  diameter  drill  could  stand  up  to  10,000 
I rpm.  One  must  be  careful  to  feed  drills  slowly,  never 
I forcing  them  into  the  fibre.  When  drilling  fibre,  there  is 
I often  a tendency  for  the  hoie  to  close  in  slightly,  due  to 
I the  resilience  of  the  material.  It  is  a good  idea,  there- 
I fore,  before  ordering  jigs,  to  experiment  a little  with  the 
I material.  Whenever  possible,  drilling  should  be  perpen- 
I dicular  to  the  grain  or  laminations. 

If  it  is  necessary  to  drill  parallel  to  the  grain,  support  the 
I fibre  by  a clamping  device.  To  insure  clean  edges  and 
I freedom  from  burrs,  work  should  be  backed  up  with  some 
I hard  material.  When  drilling  deep  hoies,  withdraw  the  bit 
I frequently  to  clear  the  hoie  of  chips.  This  will  help  to  pre- 
I vent  burning  of  the  drill. 

Turning  and  Boring 

For  maximum  production  on  these  operations,  it  is  best 
I to  use  high-speed  steel  tools,  or  sintered  carbides  of  the 
I manufacturer’s  proper  grade  designation,  being  careful  to 
I keep  tools  sharp.  Sintered  carbides  should  be  used  in  the 


Grinding  Tool  Bits 

Side  End 

Back  Side  Front  S'de  Second  Cutting  Cutting  Nose 

Rake  Rake  Relief  Relief  Relief  Angle  Angle  Radius 


fred  Carbides 0° 0° .6°- 1 0°._.6°- 1 0°..l  0°- 1 5°.  .0°-20°  .8°-l5°.  to  as 

required 

■ Speed 0°-5° 0#-5#_..I0o-I5oJ0#-I5#..I0o-I5o...0o-20o.  8°-l5°  _<T  to  as 

required 


Speeds,  Feeds* 


Vulcanized  Fibre 
Phenol  Fibre  


bintered  Carbides  High  Speed  Steel 

Cut%"  Cut  A"  Cut  A"  Cut  %"  Cut  &"  Cut*" 
to  A to  5V'  to  to  A"  to  to  *" 

Feed  A Feed  .020" Feed  .010"  Feed  *"  Feed  .020" Feed  .010" 
(fpm)  (fpm)  (fpm)  (fpm)  (fpm)  (fpm) 


400 500... 

400. 600... 


...600 200 250 300... 

.800 200 300 400... 


•From  these  starting  points,  speeds  can  be  adjusted  downward  or  upward,  as 
advisable. 


holders  designed  for  them.  No  lubricants  are  required. 
The  accompanying  tables  of  speeds,  feeds,  and  grinding  of 
tool  bits  will  be  helpful. 

Swaging  and  Horing 

Swaging  can  be  done  in  one  operation  in  an  ordinarv 
punch  press.  Primarily  used  for  making  washers,  swaging 
can  also  produce  many  other  useful  parts,  provided  the 
raised  part  is  not  too  long.  Flaring  is  done  either  by  spin- 
ning the  fibre  in  a screw  machine  or  on  a lathe,  using  a 
stationary  tool  to  expand  the  diameter. 

Riveting 

Wherever  possible,  it  is  best  to  avoid  riveting  paper-base 
phenolics.  They  will  shatter  under  a vibrating  riveter. 
Some  success  can  be  had  with  squeeze  riveting  or  by  spin- 
ning, i f extreme  care  is  used.  Fabric-base  phenolics,  on 
the  other  hand,  are  well-suited  to  riveting  by  any  method. 
In  any  case,  it  is  always  better  to  squeeze  rivets,  especially 
with  macerated  moldings.  On  laminated,  it  makes  no  dif- 
ference  whether  rivets  are  squeezed  or  vibrated. 

Aluminum  rivets  in  “A”  condition  are  better  suited  for 
phenolics,  since  they  require  less  driving  pressure  and  are 
amply  strong.  Rivets  in  AD  condition  can  be  handled 
successfully  by  watching  the  driving  pressure  and  not  up- 
setting  the  rivet  too  much.  In  general,  any  A or  AD  rivet, 
if  properly  upset,  will  work  well  in  fabric-base  phenolics. 

Direction  of  lamination  and  edge  distance  are  important 
in  riveting.  Splitting  is  more  likely  to  occur  if  rivet  hoies 
are  drilled  parallel  with  the  laminations.  Edge  distances 
(Continued  on  page  88) 


No  lubricant  is  needed  in  turning  if  tools  are  kept 
sharp.  Here  fibre  is  being  turned  in  a turret  lathe 
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Ey»-catchlnq  pouibllity: 

luminescent 
of 


B,  W.J. 

Chi#f  Plastics  Enginaer 
North  AmtricM  Aviation,  Inc. 


Quality  Control"  Must  Be  Industris 
Slogan  to  Assure  Post-War  Success 


WITH  most  of  the  plastics  industry,  post-war  trends 
are  no  longer  a matter  of  conjecture.  However, 
therc  were  periods  during  the  last  2 years  when  the 
hurdens  suddenly  thrust  upon  a comparatively  small  in- 
dustry by  the  needs  of  the  armed  forces  were  difficult 
and  trying.  In  spite  of  bcing  taxed  to  the  utmost  to 
satisfy  the  enormous  demands  for  materials,  the  industry 
failed  to  recognize  the  golden  opportunity  offered  plastics 
in  newer  fields  hcretofore  denicd  it. 

By  dint  of  sotne  individual  ingenuity,  but  for  the 
most  part  collective  effort,  an  amazing  assortment  of 
resinous  materials  were  dcveloped  and  produced  in  a 
relativcly  short  space  of  time.  Also,  kecping  pace  with 
these  development*,  a few  important  processcs,  designcd 
to  convert  the  latest  materials  into  a diversified  class  of 
useful  products,  alleviated  the  critical  scarcity  of  strategic 
metals. ' 

Slowly  and  somewhat  unobtrusivcly,  plastics  liegan  to 
make  an  appearance  in  military  airplanes  in  new  and  novcl 
application*.  At  the  same  time,  the  United  States  Navy 
found  satisfactory  uses  for  plastics  in  cssential  capacities 
peculiarly  suited  to  synthetic  resins.  The  Quartcrmaster 
Corps,  not  to  be  outdone,  applied  plastics  in  no  small 
proportions  in  the  thousands  of  itcms  furnished  the  Anny. 
As  a consequcnce.  plastics  by  virtue  of  circumstances 
which  disproved  the  complacent  notion  that  the  re- 
sources  of  these  United  State*  were  limitless  and  over- 
abundant,  have  given  sufficient  evidence  of  creditablc 
performance*  in  nearly  every  phase  of  the  present  na- 
tional emergency.  And  most  of  the  plastic  itcms  in 


service  today  by  association  or  inference  indicate  a 1 
positive  influence  upon  post-war  enterprise. 

Pitfalls 

Recently,  portcntous  occurrences  relative  to  the  plastics  I 
have  indicated  uncertain  and  difficult  times  in  the  post-war  I 
era,  unless  stcps  are  taken  to  control  them.  In  lieu  of  an  I 
educational  program  organized  to  acquaint  the  lavinan  I 
with  plastics,  adverse  publicity  instead  has  sufficed  to  J| 
impress  him  with  all  sorts  of  facts  which  truthfully  are  i 
not  too  accurate. 

Unfortunately,  the  propaganda  submitted  for  sale  pur-  { 
poses  in  some  advertisements,  pamphlets  and  technical  J 
papers,  has  induded  suggestive  infercnccs  which  are  j 
definitely  misleading.  Far  too  often,  bold  statements  are  il 
made  expounding  certain  outstanding  properties  of  a II 
particular  brand  or  type  of  plastics,  whereas  too  few  jl 
explanations  pertaining  to  its  weakness  are  given. 

Then  too,  ridiculous  comparisons  made  with  other  j 
Ivpes  of  materials — for  examplc,  steel — are  o (Te red  for 
public  consumption  without  qualifying  statements  as  to 
ihe  limitations  involved.  Ordinarily,  the  reader,  if  he 
has  only  a scant  knowledge  of  plastics  and  other  materials,  il 
and  particularly  if  he  is  impressionable,  immediately  f 
assuines  that  everything  can  ultiniatcly  l>e  made  of  plastic.  | 

The  fault  certainly  does  not  lie  with  him.  And  certainly  |l 
the  new  processor,  who,  imbued  with  the  glamorous  I 
appeal  of  plastics,  takes  it  upon  himself  to  misuse  plastics,  'I 
is  not  entirely  to  blamc.  If  failure  occurs  with  plastic*  il 
miployed  in  a promiscuous  application,  it  is  usually  foI-J| 
lowed  by  discontentment  and  later  bitter  criticism. 
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either  hot  or  cold  weather  — investigate 
the  possibilities  of  molding  them  of 
Tenite.  Write  TENNESSEE  EASTMAN 
CORPORATION  (Subsidiary  of  Eastman 
Kodak  Co.),  KINGSPORT,  TENNESSEE. 

TENITE  REPRESENTATIVES  . . .New  York,  10 
East  40th  Street.  Buffalo,  1508  Rand  Build- 
ing.  Chicago,  1564  Builders’  Building.  Day- 
lon,  Ohio,  305  Third  National  Building. 
Detroit,  904-5  Stephenson  Building.  Leo- 
minster,  Mass.,  39  Main  Street.  Washington, 
D.  C.,  1125  Earle  Building.  .Pacific  Coasl: 
Wilson  & Geo.  Meyer  &.  Company— SanFran- 
cisco,  333  Montgomery  St.,  Los  Angeles,  402 
Architects  Building,  Seattle,  1020  4th  Ave.  S. 

TENITE 


Tenite  steering  wheel  for  landing  craft  molded  by  American  Hard  Rubber  Company 


The  Heim 


Invasion 


© Tenite  wheels  steer  landing  barges 
to  the  beachheads.  They  were  at  Anzio, 
Normandy,  and  Saipan. 

Years  ago,  Tenite  proved  itself  the 
ideal  material  for  this  important  part 
in  landing  operations.  Tenite  was  the 
most  widely  used  plastic  material  for 
automobiles  and  speed  boat  steering 
wheels.  And  the  same  features  which 
made  it  popular  in  peacetime  — extreme 
toughness,  weather  resistance,  pleasant 
feel,  and  speed  of  molding— also  made 
it  first  choice  for  steering  wheels  of 
jeeps,  Army  trucks,  and  airplanes. 

If  your  post-war  product  requires  Con- 
trols or  handles  — unbreakable,  color- 


ful,  clean,  and  pleasant  to  the  touch  in  AN  EASTMAN  PLASTIC 


OfHc©  id  «a»:  D«sk  lop  is  laminat©  ot 
grain  walnut  printed  pap©r  wlth  cloai 
ur©a  coat  ol  r ©«Ut  abrasion;  metal  foll 
b©n©ath  to  dluipat©  cigarett©  h*at 


Design  ior  novelty  item:  Cigaiette  box 
decorated  with  on©  or  combination  of 
molding  materials  done  in  varied  col 
ors  and  patterns.  wide  range  of  clarity 


Public  opinion  will  not  nccessarily  bc  directed  at  the 
distributnr,  the  proccssor  or  evcn  the  manufacturcr  of 
raw  material.  Irrcspectivc  of  whcrc  the  blame  should 
fall,  it  takes  very  littlc  imagination  to  rcalize  how  much 
plastics  will  sufTer  as  a consequence  of  selfish  management 
either  as  applied  to  publicity  or  business  activities. 

Another  factor  which  undoubtcdly  will  prove  an  obstacle 
to  the  formulation  of  post-war  stabilization  plans  is  the 
competitive  attitudc  of  the  members  of  the  plastics  in- 
tlustry,  particularty  the  ncwcomcrs.  Prior  to  the  emcrgency 
and  before  any  noticeablc  influx  of  new  molders  and 
fabricators  began,  the  industry’s  roster  consisted  of  a 
fairly  small  group  of  pioneer  members,  most  of  whom 
have  been  in  business  for  15  to  25  years.  The.se  more 
conservative  companies,  which  have  contributed  much 
to  the  development  of  plastics,  know  of  the  inherent 
limitations  present  in  plastic  materials.  Conscquently, 
they  are  extremely  reluetant  to  trust  the  contrul  of  plastics 
in  the  hands  of  the  inexperienced  processor,  of  which  therc 
are  hundred»  engaged  in  war  work  today.  By  experience, 
the  older  group  knows  the  consequcnces  of  niisapplication 
of  plastics. 


On  the  other  hand,  most  of  the  newcomers,  lackiug 
fundamental  research  and  laboratory  knowledge  of  the 
countlcss  new  materials  produced  today,  have  a different 
prospective  of  the  post-war  pieture.  And  in  view  of  the 
lush  business  at  present,  their  policy  is  likely  to  be  dif- 
ferent as  well.  That  this  is  no  idle  propheey  is  borne 
out  by  nunterous  itenis  manufaetured  in  plastic  now  which 
cannot  hclp  but  refleet  upon  the  industry  as  a whole. 

Some  of  thesc  itenis  were  apparently  conccivcd  in 
complete  ignorance  of  sound  engineering  principles.  Others 
indicatc  poor  knowledge  or  sclcction  of  the  proper  ma- 
terials. And  a fcw  were  unquestionably  manufaetured 
for  distributors  who,  lacking  something  to  seil,  because 
of  the  scarcity  of  metals,  hoped  to  hoodwink  the  public 
into  believing  that  plastics  substitutes  are  as  good  or 
lietter. 

Furthermore,  encouragcd  by  the  fact  that  the  consumcr 
has  ample  fund»  to  buy  merchandise  long  denied  him  and 
anticipating  a spending  spree  when  the  allocation  system 
is  aliandoned,  it  is  already  evident  that  some  vendors 
are  unwittingly  making  plans  to  flood  the  market  with 
speetneular  plastic  commodities.  The  odds  are  against 
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Engineering  Goal:  Multi-purpose  passenger 
seat,  with  framework  of  reinforced,  molded 
laminate,  cushion  of  vinyl  rayon  or  nylon; 
trim  extruded  cellulose  acetate  butyrate 


the  possibility  tliat  a very  large  proportion  of  these  vv ill 
| ■ ur  vi  ve  in  the  face  of  determined  competition  by  manu- 
facturers  ofmetal  products,  either  on  the  basis  of  cost  or 
serviceability. 

Improved  Techniques 

Out  of  the  war  effort  have  come  remarkable  develop- 
ments  which  hold  considerable  promise  for  the  future. 
One  of  the  first  and  foremost  innovations  is  the  introduction 
of  low-pressure  and  contact  resins.  Forming  or  laminate 
molding  of  various  high  strength  materials,  such  as 
paper  and  glass  cloth,  itnpregnated  with  either  type  of 
resin  into  simple  or  complex  objects  may  be  accomplished 
with  inexpensive  tooling  and  equipment.  Also,  the  size 
or  shape  is  not  confined  to  die  and  press  capacity,  as  is 
the  case  with  high  pressure  molding  of  laminating  ma- 
terials. Parts  as  large  as  droppable  fuel  tanks,  radar 
housings,  tail  cones,  ducts  and  scoops  of  all  description 
manufactured  for  combat  airplanes  are  sufficient  cause  for 
post-war  anticipation. 

The  high  frequency  heating  units  have  become  a great 
boon  to  the  molding  fraternity.  With  these  machines 
working  efficiently  to  facilitate  the  making  of  preforms, 
the  operating  cycles  of  compression  and  transfer  molding 
has  been  appreciably  reduced.  Automatic  molding  ma- 
chines are  doing  a sterling  job  of  speeding  up  production 
in  some  plants.  A few  molders  who  use  the  conventional 
hydraulic  presses  have  disposed  of  platen  heating  in  favor 
of  electrical  heating.  Electrical  strip  heating  units  ar*? 
embedded  in  the  dies.  It  is  said  that  this  method  is  less 
expensive  and  much  faster  than  the  former  method, 
which  requires  too  much  time  to  bring  the  platens  up  to 
curing  temperature. 

Special  prepared  high-strength  filling  materials  have 
increased  the  toughness  and  physical  properties  of  both 
high  and  low  pressure  laminates.  Some,  such  as  the 
glass  cloth  variety,  when  impregnated  with  allyl  alcohol 
resins,  the  melamines  and  others  have  been  tested  to 


strengths  comparable  to  that  of  aluminum  alloys  in  tension 
and  even  greater  when  the  alignment  of  the  fiber  in 
adjacent  layers  was  made  parallel  to  the  direction  of  the 
load. 

Several  types  of  adhesives,  having  low  pressure  and 
temperature  application  characteristics,  add  much  to  the 
ease  of  fabrication.  Plastics  have  always  presented  a 
difficult  assembly  problem.  By  virtue  of  their  low  yield 
properties,  characteristic  of  the  thermosetting  resins  and 
the  rigid  thermoplastic  compounds,  attachments  made  by 
riveting  and  in  some  cases  even  with  bolts,  frequently 
fail  by  cracking  of  the  material  at  the  rivet  hoies  or 
cold  flow  under  pressure  of  the  bolt  head.  All  of  these  and 
others,  too  numerous  to  discuss  in  detail  here,  offer 
better  performance  and  efficiency  in  the  post-war  produc- 
tion of  plastics. 

Advantages  and  Disadvantages 

The  first  concern  of  the  plastics  engineer  when  dealing 
with  a new  and  untried  project  is  with  the  limitations  of 
the  material  proposed  for  the  job.  Assuming  that  any 
one  or  a combination  of  potential  properties  possessed  by 
plastic  materials  enhance  the  value  of  a prospective  ap- 
plication, what  then  are  the  undesirable  characteristics 
which  under  certain  conditions  might  impair  its  overall 
function? 

If  engineered  properly,  allowances  should  be  made  for 
advantages  and  disadvantages  to  be  expected  of  heat- 
hardening  and  heat-softening  plastic  materials.  It  is  note- 
worthy  that  for  each  advantage  there  are  an  equal  number 
of  disadvantages.  This  does  not  necessarily  signify  that 
all  or  anyone  of  the  disadvantages  will  curtail  the  use  of 
plastics  in  a feasible  application.  They  simply  represent 
the  various  hazards  which  may  create  a functional  failure 
and  directly  or  indirectly  lead  to  an  economic  set  back. 

In  any  event,  the  designer  or  engineer  can  not  afford 
to  ignore  these  factors.  Ordinarily  they  needn’t  become 
( Continued  on  page  91) 
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Metai  Foii  and 


These  firstaid  dressings  are 
packed  in  a container  exempli- 
fying  plasticxioil  laminates. 
Asphalt  mounts  kraft  paper  to 
lead  foii.  which  is  held  by  cel- 
lulose nitrate  to  cellophane 


Piastics  in 


War  Packaging 


Sy  -Arthur  SicIclL 

Director  of  Reteerch.  Reynold»  Metall  Co. 


Plastics  and  Other  Materials  in  Laminated  Containers 
Strengthen  Each  Other , Open  New  Fields  lor  Development 


IT  IS  just  about  time  that  we  catnc  down  to  earth 
and  soberly  comidered  plastics  and  similar  materials 
about  which  fabulous  post-war  legends  have  been  built.  If 
one  i»  to  believe  everything  he  hears,  we  will  have  auto- 
mobile bodies  Roing  on  the  produetion  line  out  of  a noz/le 
of  an  extruder.  Beans  will  be  baked  in  plastic  pans ; houses 
will  be  made  of  plastic  construction,  and  a host  of  other 
things  will  find  creatinn  in  one  form  of  plastics  or  another. 

A common  sen  se  revicw  is  ccrtainly  in  order  at  this 
time,  as  we  cannot  expeet  that  the  non-plastic  industries 
will  close  their  doors  and  permit  plastics  to  take  over.  At 
present,  many  companies  are  mapping  their  future.  and  in 


so  doing  are  cnlarging  upon  the  qualities  of  their  own 
Products.  In  many  instances  they  are  spreading  thern- 
selves  to  such  an  extent  they  cannot  sec  the  inherent  value 
of  other  meritorious  produets.  They  fail  to  rcalize  that 
in  cooperation  there  is  financial  strength  and  fair  profit. 
The  wood,  metai,  textile,  paper,  plastics  and  many  other 
industries  must  not  lose  sight  of  the  fact  that  materials 
other  than  their  own  will  be  offered  to  the  consumer  and 
will  be  sold. 

It  is  one  thing  to  warn  of  a condition  and  it  is  another 
to  show  how  to  overcome  that  condition.  If  each  manu- 
faeturer,  instead  of  trying  to  force  his  produet  on  the 
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Many  materials  born  of  war  necessity  have  "made  good”  to  an  extent  far  beyond 
expectations.  New  product  advantages  create  broader  markets.  Alert  manufac- 
turers  are  appraising  the  progress  of  paper  in  its  adaptability  to  many  products. 


That  is  where  Mosinee  Paperology  comes  in,  to  point  the  way  to  new  markets 
by  improving  products,  reducing  costs,  expanding  production  ...  by  engineering 
the  proper  properties  and  characteristics  into  paper  to  meetdefinitc  specifications 
in  terms  of  the  product  and  production  processes.  For  instance,  wet  strength, 
controlled  absorbency,  definite  relationsbip  between  cross-direction  tensile  and 
machine-direction  tensile,  accurate  caliper,  maximum  uniform  strength,  uni- 
form weight  for  maximum  yardage,  or  other  essential  characteristics  can  be 
engineered  into  paper  by  Mosinee  Paperologists.  Mosinee  is  ready  now  to  help 
you  "make  the  most  of  paper”  in  seeking  new  markets. 


Please  addres* 
your  letter 

Dept.  E" 
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Kraftasphall  lend  foil  envelop*  lealed  with  ethyl  cellulose 


market,  to  the  exelusion  of  other  produets,  will  coordinate 
his  efforts  with  the  manufaeturers  of  related  materials, 
• some  startling  post-war  prospects  are  in  store.  As  an  in- 
stance  of  how  this  can  be  done,  let  us  look  at  the  accom- 
panying  chart.  It  will  be  noticcd  that  plastics  and  alum- 
inum  do  not  clash,  they  complemcnt  and  strengthen  each 
other  in  niany  fields. 

One  of  the  greatest  sources  for  post-war  argument  and 
competition  will  be  in  the  packaging  field.  Here,  there  will 
be  an  opportunity  for  a free-for-all  between  the  plastics, 
alutninum  foil  and  paper  manufaeturers.  Manufaeturers 
of  glassine,  waxcd  paper  and  other  webs  will  conie  forth 
with  arguments  and  tests  to  prove  them.  The  same  thing 
may  'occur  with  the  foil  industry  and  writh  the  synthetic 
titamentary  materials  producers.  If  the  argument  continucs. 
all  of  them  may  wake  up  one  morning  and  find  niany  ship- 


loads  of  laminated  materials  from  Germany  and  Japan, 
whose  industries  also  have  means  of  niaking  aluminum, 
paper  and  plastics  and  will  do  everything  they  can  to  flood 
nur  country  with  their  materials — trade  treaties  and  tariff 
walls  notwithstanding. 

We  know  how  our  ten  cent  and  departnient  stores  were 
flooded  with  Japanese  plastics  before  the  war;  the  same 
thing  was  true  with  Chemicals  and  scientific  goods  from 
Germany.  Their  tnerchandise  will  be  cheaper,  but  may  also 
be  inferior  to  ours  and,  i f they  are  used  indiscriminately, 
may  give  our  hetter  produets  an  unfavorable  name. 

The  smart  thing  for  us  to  do  is  to  have  a meeting  of 
niinds  to  see  just  what  each  produet  will  do;  to  combine 
these  qualities  so  that  other  superior  produets  may  be 
made  to  answer  certain  definite  needs  in  the  many  fields 
in  which  plastics,  paper,  wood,  textiles,  etc.,  may  not  need  to 
play  a lone  game  in  the  future.  This  will  at  the  same  time 
be  our  best  answer  to  inferior  imported  produets. 

While  there  are  many  different  industries  in  which  both 
plastics  and  aluminum  play  a considerable  part  in  their 
relation  to  other  materials,  for  the  time  being  we  will  only 
discuss  the  packaging  field.  There  are  certain  produets 
that  do  better  when  packaged  in  rigid  containers,  such  as 
those  made  from  paperboard,  paper,  plastic,  and  foil  com- 
binations,  while  others  must  have  flexible  wrappers.  Some 
articles  may  be  packaged  suitably  if  wrapped  in  trans- 
parent coatings  such  as  cellophane  and  the  countless  other 
transparent  filamentary  materials.  On  the  other  hand,  many 
food  produets  must  be  protected  from  heat,  sunlight  and 
other  aspects  of  weather.  In  this  instance,  aluminum  foil 
alone  or  in  combination  with  paper  or  plastics,  is  pre- 
eminently  suitable.  The  manufaeturers  of  cellophane,  cellu- 
lose acetate,  ethyl  cellulose  and  many  other  similar  prod-  ! 
uets,  will  rightly  advance  their  own  developments  whatever 
their  individual  qualities  may  be.  Discreet  consideration 
should  also  be  given  to  their  shorteomings. 

When  the  war  started,  the  packaging  problem  graduated 
from  the  eye-appeal,  “keep  your  breakfast  food  fresh”  stage 
to  the  stark  reality  of  supplying  war  materiel  to  our  mili-  1 
tary  men  in  the  right  plaee  at  the  right  time  and  in  useable 
condition.  Every  packaging  manufaeturer  was  given  a 
chance  to  submit  his  produets,  which  many  of  them  did 
with  varying  degrees  of  success.  The  writer  was  a member 
of  one  of  the  groups  when  aluminum  being  critically 
needed  for  airplancs  was  restricted  for  eivilian  usc.  An- 
other  material  this  company  bad  to  work  with  was  lead  foil. 
Every  packaging  material  known  was  inspected  and  its 
peculiar  attributes  were  tabulated.  Even  new  alloys  of 
lead  were  tested.  Chemical  and  physical  qualities  of 
countless  glues,  plastics  and  laminating  compounds  were 
considered.  Whole  plants,  formerly  busy  on  peace  work, 
were  turned  into  pilot  plants  until  a packaging  material 
was  made  that  was  satisfactory  for  war  material.  Lead  ' 
alone  would  have  lieen  useless  but  lead,  paper,  plastics  and 
textiles,  all  played  their  part  in  the  making  of  the  perfeet 
wrapper. 

If  wholehearted  coopcration  of  this  type  can  accomplish  j 
so  much  in  time  of  emergcncy,  there  is  more  rcason  for  | 
the  same  coordination  of  industrial  effort  in  time  of  peacc. 

There  are  instanccs  when  aluminum  foil,  in  itself,  makes 
a satisfactory  loosc  wrapping  material;  but  its  greatest 
usefulness  occurs  when  it  is  coated  or  laminated  with 
other  material*.  Besides  the  use  of  plastics  with  aluminum, 
many  thousands  of  tons  of  paper  are  laminated  to  foil  to  j 
give  it  toughness,  body  and  weight.  This  same  paper 
would  be  useless  as  a moisturc  barrier  i f used  alone  as  a 
wrapper.  I-arge  quantities  of  cellophane,  acetate,  rubber  ( 
hydrochloride  and  vinyls  arc  used  as  coatings  and  as  i 
filamentary  laminations  to  aluminum  foil  in  order  to  add  < 
qualities  of  extensibility,  toughness,  etc.  The  same  amount 
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An  early  stage  of  the  rolling  process  in  the  manufacture  of  aluminum  foil 


of  plastics  material  could  not  be  used  alone  to  package  the 
same  article  before  the  foil  was  laminated  to  it.  The 
flexible  metal  has  added,  among  other  things,  properties 
of  absolute  moisture-proofness  and  insulation  from  heat 
caused  by  the  destruction  action  of  infra-red  and  ultra- 
violet  rays.  In  other  words,  they  complement  each  other. 

Like  other  scientific  developments,  the  plastics  industry 
has  also  had  its  growing  pains,  similar  to  that  experienced 
many  years  ago  by  metallurgy.  Alloys  were  made  hap- 
hazardly;  no  two  runs  were  produced  vvith  the  same 
results.  Then  research  brought  order  out  of  chaos,  so 
that  now  metallurgy  and  especially  that  part  which  pertains 
to  aluminum  has  evolved  into  a slide-rule  science  wherein 
required  properties  are  computed  according  to  specifica- 
tions. 

Until  recent  years,  the  average  chemist  reached  out 
blindly  to  his  shelf  of  plastics,  resins,  plasticizers  and 
solvents,  and  with  a naive  faith  in  miracles  hoped  to  con- 
coct  something  he  was  working  for.  Sometimes  he  arrived 
at  a satisfactory  end-use;  more  often  he  did  not.  The 
unenlightened  still  do  their  compounding  in  this  fashion 
but  the  plastics  science  has  graduated  and  it  is  no  longer 
necessary  to  spend  months  of  blind  research  in  order  to 
get  a usable  result.  Every  user  of  plastics,  no  matter  how 
small  he  is,  has  many  million  dollar  laboratories  at  his 
command.  By  this  is  meant  the  Services  rendered  by  the 
research  and  development  laboratories  of  the  plastics  and 
adhesive,  as  well  as  the  aluminum,  industries. 

Gone  is  the  day  when  a manufaeturer  may  make  a 
produet  and  leave  it  to  the  consumer  to  find  out  how  to  use 
it.  The  manufaeturer  now,  before  releasing  his  article  to 
the  public,  has  spent  a long  period  of  development  on  its  use 
in  the  many  other  fields  of  industry,  and  he  has  given  it 
every  possible  physical  and  chemical  test.  After  the  results 
are  proved  and  tabulated,  they  are  given  to  the  consumer. 

( Continued  on  page  98) 
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Welding  Thexmoplastics 


Fig.  1.  Power-driven  machine  lor  continuou» 
welding  oi  sheet  plastic  with  roller  pressure 


/J,  2>r.  JJ.  P.  ZJe 

Research  Engineer 

Arc  Manufacturing  Co..  London 

Charts  Find  Heat  Distribution 
For  Electrode  Arrangement , Ease 
Joining  oi  Irregular  Shapes 

ONE  of  the  least  known  techniques  developed  during 
the  war  period  is  the  welding  of  high  dielectric 
materials  by  means  of  radio  frequency.  This  process,  which 
has  permitted  a far  more  uniform  heating  of  materials, 
has  been  surrounded  by  considerable  secrecy.  However, 
there  are  certain  facts  about  the  process  which  can  be 


disclosed. 

Previous  writings  have  dealt  almost  exclusively  with 
the  applications  of  this  process  to  molding  powders,  most 
of  which  are  thermosetting.  Conventional  practice  is  to 
pre-hcat  a pre-form  before  transferring  it  to  the  mold,  thus 
saving  considerable  time  in  the  molding  operation  as  well 
as  achieving  highly  uniform  heating  of  the  item  being 
molded. 

Thermoplastics,  however,  being  reversible,  comprise  the 
bulk  of  materials  to  which  high  frequency  welding  can  be 
successfully  applied. 


The  outhor  la  ahown  hata  laatlng  walding  transtormers 


Dielectric  heating  is  based  on  the  fact  that  dielectrics 
when  subjeeted  to  the  electric  stress  set  up  in  a rapidlv 
alternating  field  heat  up  due  to  a kind  of  “molecular  fric- 
tion.”  This  phenomenon  is  a characteristic  of  all  dielectric 
materials  and  the  term  “dielectric  loss”  is  used  to  express 
the  percentage  of  energy  consumed  by  the  material  and 
thus  appearing  as  heat. 

In  most  cases  the  energy  is  applied  to  the  objeet  to  be 
heated  through  the  medium  of  a condenscr,  the  plates  of 
which  are  conncctcd  to  a high  frequency  oscillator.  The 
rapidity  of  heating  depends  on  the  voltage  applied  to  the 
condenser  plates,  on  the  geomctric  shape  of  the  condcnser, 
and  on  the  frequency.  This  process  finds  an  analogy  in 
the  resistancc  welding  of  metals,  sincc  pressure  and  heat 
are  requircd  to  eflfect  a joint. 

There  are  two  main  processes  of  applying  high  fre- 
quency heating  to  the  welding  of  plastic  materials — con- 
tinuous  and  discontinuous. 

The  machines  used  for  continuous  welding  of  sheet 
plastics  arc  similar  to  ordinary  seam  welding  machines; 
they  make  use  of  positively  driven  rollers  between  which 
the  material  is  passed  for  welding  while  pressure  is  applied 
to  one  of  the  rollers.  Such  machines  have  been  developed 
in  England  during  the  last  fcw  years  and  are  mainly 
intended  for  the  welding  of  polyvinyl  chloride  sheets  and 
similar  materials  varying  in  thickness  between  .005'  and 
.030'  at  speeds  ranging  from  12"  per  min.  to  72'  per  min. 
A frequency  of  50  megacycles  is  used.  The  machine  illus- 
trated  in  Fig.  1 is  complctcly  sclf-contained,  and  ineludes 
a small,  high  frequency  oscillator  built  into  the  frame  work. 
AU  Controls  arc  easily  accessible  to  the  operator  and  the 
aetual  operation  is  much  on  the  lines  of  a power-driven 
sewing  machine. 

The  width  of  the  welding  seam  depends  on  the  profile 
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How  to  keep 


duct  from  laying  an  egg 


WHETHER  YOURE  HATCHING  a new 

product  or  improving  an  old  one, 
Continental^  Plastics  Division  can 
help  you  get  that  product  off  to  a 
flying  start. 

Our  designers,  engineers  and  re- 
search  men  have  had  long  experi- 
cnce  in  the  development  of  plastic 
products.*  They  have  worked 
closely  with  the  leading  manufac- 
turers  of  raw  materials — have  im- 
mediate  access  to  all  the  latest  de- 
velopments.  And  with  equipment 
to  nroduce  by  any  one  of  the  mod- 


ern  fahricating  techniques — com- 
pression,  injection,  extrusion,  latni- 
nation  or  sheet  forming — vou  can 
be  sure  vour  product  will  be  handled 
in  the  most  eflicient  and  economical 
way. 

So,  tvhatever  your  product  prob- 
lem may  he — one  of  beauty,  dura- 
hility,  lightness,  toughness  or  any- 
thing  else — come  to  Continental. 
You’ll  find  an  alert,  progressive 
organization  whose  rule  is  to  give 
sound.  praetical  advice  and  assist- 
ance  at  all  times. 


C O N T I N 


CAN  COMPANY,  INC. 


HEADQUARTERS:  Cambridge,  Ohio 


Sales  Representatlves  in  ali 
Principal  Cities 


COMPRES  Sl  ON  . INJECTION  • EXTRUSUJN 
SHEET  FORMING  • LAMINATION 


*To  give  you  the  best  ill  plastics  service,  Coutineutal  han 
acquired  Reynolds  Molded  Plastics  of  Cambridge,  Ohio.  The 
facilities  of  this  pioneer  organization  combined  with  Conti- 
nentaFs  extensive  resourccs  form  a Plastics  Division  eapablc 
of  designing,  engineering  and  producing  the  widest  range  of 
plastic  products  for  manufacturers  and  designers. 
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Fig.  2.  Field  plotting  device  lor  !ap  welding  problem, 
with  two  bloc  Ici  clamped  between  two  flat  electrodes 

of  the  rollers.  These  are  easily  interchangeablc  and  can 
be  embossed  to  provide  a continuous  record  of  identifica- 
tion  nutnbers,  or  the  like,  in  the  welding  seam.  One  of  the 
rollers  is  spring-loaded,  the  spring  being  adjustable  to 
obtain  the  correct  squeezing  prcssure  for  the  material  as 
it  passes  between  the  rollers  in  a softened  condition.  Weld- 
ing pressure,  high  frequency  current,  and  speed  are  inter- 
related  and  the  success  of  the  niethod  depends  on  the 
correct  setting  of  all  three. 

Apart  from  the  welding  of  sheets  of  thermoplastic  mate- 
rials, successful  attempts  have  been  made  to  weld  plastic 
impregnated  fabrics,  either  using  the  layer  of  resin  im- 
pregnation  to  form  a bond  with  the  cloth  or  inserting  a 
thin  tape  of  polyvinyl  chloride  to  soften  the  material  and 
effect  the  bond. 

In  a number  of  cases  it  is  preferable  to  weld  a limited 
length  of  seam  at  the  same  time,  instead  of  using  the  con- 
tinuous seam  welding  method  outlined  above.  A good 
example  of  this  is  the  mass  produetion  of  weatherproof 
bags  from  two  sheets  of  plastic.  Here  a welding  fixturc 
not  unlike  a press  tool  can  be  used.  The  fixture  has  to  be 
made  from  high  quality  insulating  material,  and  the  shape 
of  the  seanis  to  be  welded  must  be  determined  by  the  shape 
and  disposition  of  metall  ic  electrodes  embedded  in  the  bot- 
tom and  top  platens.  The  sheets  of  plastic  are  mechanically 
squcezed  between  the  electrodes  and  high  frequency  current 
is  passed  through  them.  Pneumatic,  hydraulic  or  mcchanical 
systems  of  closing  the  press  can  be  used  but  as  the  finish 
of  the  welding  seam  depends  on  even  distribution  of  pres- 
sure, it  is  advisable  to  usc  springs  in  at  least  one  of  the 
platens  to  obtain  uniform  prcssure  over  the  welding  area. 

The  choice  of  frequency  in  the  case  of  these  pressure 
welds  is  determined  by  the  area  to  be  welded  simultaneously. 
The  area  of  the  opposing  electrodes  determines  the  capac- 
ity  of  the  jig  and  gencrally  speaking  the  higher  this  capac- 
ity, the  lower  the  welding  frequency  should  be.  The  reason 
for  this  can  be  found  in  the  following  considerations : 

In  order  to  obtain  the  full  output  of  a high  frequency 
oscillator,  the  "work  circuit”  has  to  be  tuned  to  the 
frequency  supplied  by  the  oscillator.  A minimum  length  of 
leads  connccting  the  oscillator  to  the  job  is  unavoidable. 
These  leads  represent  inductanccs  and  the  value  of  the 
inductancc  cannot  be  reduced  below  a certain  level.  On  the 
other  hand.  the  welding  fixture  itself  acts  mainly  as  a con- 
denser  and  for  reasons  of  shape  and  size  this  capacity 
cannot  be  kept  below  a certain  figure.  The  “work  circuit” 
has  its  electrical  characteristics  determined  by  these  two 
facts,  and  if  the  frequency  used  is  very  high  it  may  not  be 
possible  to  tune  the  circuit  fully  to  the  oscillator. 

Although  in  the  case  of  the  continuous  seam  welder  the 


capacity  between  the  two  rollers  is  extremely  small,  condi- 
tions  are  different  for  fixtures  used  for  large  area  prcssure 
welds.  Frequencies  very  much  lower  than  50  megaevdes 
have  to  be  used  to  obtain  economic  welding  conditions. 
Seven  to  10  megacycles  have  been  found  to  yield  good 
results  in  a number  of  practical  welding  problems. 

The  development  of  heat  in  a dielectric  material  of  a 
given  composition  and  at  a given  frequency,  varies  with 
the  square  of  the  applied  field  strength.  The  easiest  wav 
to  increase  the  heating  effect  under  given  conditions  would 
be  to  increase  the  voltage  applied  to  the  welding  machine. 
There  is,  however,  one  restriction — the  electrical  break- 
down  strength  of  plastics  limits  the  stress  which  can  be 
safely  applied  to  a given  thickness  of  material  without  the 
danger  of  puneture.  Particularly  in  the  case  of  extremely 
thin  materials  with  a coniparatively  low  breakdowti 
strength,  it  is  preferable  to  increase  the  frequency  than  to 
apply  higher  voltage. 

When  thicker  pieces  have  to  be  welded,  the  distribution 
of  the  electrostatic  field  is  of  importance.  If  the  condenser 
electrodes  are  plane  and  of  infinite  size,  the  field  strength 
between  them  is  a linear  funetion  of  the  applied  voltage. 
For  example,  if  we  were  to  take  a piece  of  plastic  of  J4" 
thickness  and  insert  it  between  flat  electrodes,  applying 
10.000  v,  the  field  strength  would  be  uniformly  distributed 
and  have  a value  of  20,000  v per  in  or  20  v per  mil. 
If,  however,  the  electrodes  were  curved,  the  distribution 
of  the  field  strength  would  be  non-uniform  and  the  heating 
effect  different  in  different  places  of  the  condenser.  The 
stiape  of  the  field  can  be  represented  by  drawing  a number 
of  equi-potential  lines  between  the  electrodes;  that  is. 


co-ordinate  points  of  the  same  potcntial.  These  are  then 
joined  by  a continuous  line.  The  electric  field  strength 
for  each  point  is  found  by  drawing  into  this  diagram  lines 
of  force  which  are  always  at  right  angles  to  the  equi- 
potential  lines. 

For  sintple  shapes  of  electrodes  it  is  possible  to  computc 
mathematically  the  distribution  of  the  electric  field,  but  in 
most  practical  cases  the  problem  of  finding  a mathematical 
solution  for  a system  of  irregularly  shaped  electrodes  is 
rather  involved,  and  it  is  preferable  to  use  an  experimental 
method  for  the  determination  of  such  field  diagrams. 
Although  methods  have  been  dcveloped  to  measurc  field 
strength  or  equi-potential  lines  in  aetual  high  frequency 
condenser  fields,  these  are  by  no  nieans  simple  and  it  was 
(CoHfinutd  on  f>agc  95) 
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Polyethylene  insuÆ&mjk 
solid  dielectricjiw? Cabli 


Electronic  contact 
guard 


Sump  jar  Lor  aviation 
injei  non  molded 
polystyrene 


One  of  the  largest 
injection  Molding 
Machines  in  the 
world  — at  Am- 
phenol 


Insulator  for  electronics 
— machined  polystyrene 


When  any  manufacturer  opens 
his  eyes  to  the  full  possibilities  of  synthetics  and 
looks  around  for  a supplier,  his  greatest  need  is 
one  with  the  ability  to  produce  parts  or  complete 
Products  — of  the  one  right  plastic — in  any  re- 
quired  quantity.  That  ability  Amphenol  offers  to 
the  fullest  degree. 


One  of  the  pioneer  plastic  molders  in  the 
country,  Amphenol  is  today  equipped  with  bat- 
teries  of  compression  and  injection  molding  and 
extrusion  machines.  Many  hundred  thousand  feet 
°f  UHF  cable  come  from  the  extrusion  machines 
each  month.  The  Amphenol  Machine  illustrated 
is  the  largest  of  a battery  of  injection  molding 
presses. 

And — AmphenoTs  engineering  and  designing 
departments  and  testing  laboratories  are  at  the 
service  of  Amphenol  customers  for  counsel 
and  help. 


oil  form  for  radit 
injection  moldet 
polystyrene 


AMERICAN  PHENOLIC  CORPORATION  • 1 830  S.  54th  Ave.,  Chicago  50,  Illinois 

In  Canada  • Amphenol  Ltd.  . Toronto 

Manufacturers  of  Plastics  for  Industry,  UHF  Cable  and  Connecfors,  Flexible  Conduit, 


The**  buttons  oi  cloar  acrylic  material  may  be  (ashioned  simply  by  undercutttng,  and  In  addition 
may  be  palnted  in  black  or  a bright  color  along  undercut  lines  to  make  designs  stand  out 


Piastics  in  Quaiity  Jewelry 

Dem  and  for  Beauty  oi  Plastic  Ornaments  Gives  Industry 
Good  Opening  ior  Expansion  into  Higher-Priced  Lines 


WITH  IN  the  past  6 months  a dcfinitc  detnand  for 
highcr  price  lines  of  costupie  jewelry  and  other 
ornaments  made  of  piastics  has  manifested  itself,  accord- 
ing  to  manufaeturers  serving  the  better  specialty  shops 
and  department  stores.  In  this  ficld,  anything  up  to  $1 
is  considercd  popular-priced,  and  since  many  plastic  items 
could  be  made  to  seil  for  any  amount  from  5c  to  $1,  the 
counters  of  the  chain  stores  have  sprouted  a profuse  and 
colorful  variety  of  them.  The  American  public,  always 
eager  for  novelties,  has  bought  them  up  by  the  handful. 

Some  of  these  produets  have  been  indifferently  designed 
and  poorly  fabricated,  but  many  of  them  are  good  and 
well  wotrth  their  cost.  The  result  is  that  the  public  no 
longer  regards  them  merely  as  novelties,  but  as  staple 


commodities.  An  active  demand  for  them  still  continues. 

Now  that  the  novelty  of  plastic  jewelry  has  worn  off, 
the  ctemal  desire  of  human  beings  for  improvement  of 
the  things  they  like  is  making  itself  felt.  Along  with  the 
5c-$l  merchandisc,  pins,  carrings,  hair  ornaments  and 
the  like  retailing  up  to  $5  are  making  their  appcarance. 
The  Hoffman  Manufacturing  Co.  of  New  York,  which 
produces  the  objeets  illustrating  this  story,  started  out 
with  a popular  price  line.  Of  their  outstanding  numbers 
they  have  sold  as  many  as  6000  gross  a season.  But, 
having  been  asked  many  times  for  items  of  highcr  quaiity 
and  fortunately  having  the  designing  talent  to  make  them, 
the  firm  is  now  rapidly  turning  its  facilities  in  that 
direction.  (Continued  on  page  90) 
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In  the  quality  jewelry  line,  ac* 
rylics  lend  themselves  to  presen- 
tation  as  models  of  natura  1 ob- 
jects  and  scenes  and  in  abstract 
patterns,  with  strong  eye  appeal 


These  figures  illustrate  how  in* 
tricate  shapes  can  be  used  in 
designs  for  brooches  and  table  or- 
naments.  Note  bows  spotted  with 
color,  plaid  painted  over  acrylic 
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MOLDED 


|OST  sniall-size  high-quality  mica  capaci- 
tors  (or  condensers)  are  molded  into  a 
homogeneous  phenolic  resin  casing.  Several 
types  of  Bakclite  phenolic  are  seen  in  this  pho- 
tograph  at  the  Aerovox  Corp.  plant  in  New 
Bedford,  Mass.,  the  brown  variety  being  em- 
ployed  in  the  manufacture  of  standard  capaci- 
tors,  the  yellow  type  (which  is  mica-filled) 
encasing  low-loss  units,  and  the  red  variety  be- 
ing uscd  exclusively  for  the  high-stability  sil- 
vered  mica  types. 

Capacitor  manufacturers  customarily  identify 
the  properties  of  the  plastic  by  the  color  of  the 
material.  Actually,  there  is  no  necessary  cor- 
relation.  Ambcr  yellow,  for  instance,  is  usually 
associated  with  low-loss  properties,  but  many 
amber  yellow  plastics  have  no  low-loss 
properties  whatsoever.  Conversely,  pigments 
may  be  added  to  plastics  without  affect- 
ing  their  basic  properties.  So  deep-rooted,  how- 
ever,  is  the  custom  of  selecting  capacitor  parts 
on  the  basis  of  color,  that  one  company  molds 
many  diverse  capacitor  parts  of  one  color, 
paints  identification  rnarks  on  the  surface.  Color 
codes,  in  addition,  are  painted  on,  in  the  form 
of  three  or  more  vari-colorcd  dots,  as  a means 
of  identifying  the  actual  capacity  of  the  unit. 

Typ«s  of  AAatørialt 

lrrespective  of  color,  two  general  types  of 
BakeUle  molding  materials  are  used  in  the  man- 
ufacture of  capacitors.  Thcy  are:  gencral-pur- 
pose  wood-flour  filled  phenolic  molding  mate- 
rials and  high  frequency  insulation  materials 
(low-loss  mica-filled  phenolic  molding  mate- 
rials). The  general-purpose  material  is  stand- 
ard for  ordinary  Applications  — has  excellent 
clectrical  properties,  very  good  appearance  and 
water-resistance.  Low-loss  material  is  reconi- 
mended  where  low  power  factor,  high  dielectric 
strength,  high  resistivity,  and  low  water  ab- 
sorption  are  desired. 

The  various  Bakclite  materials  come  to  the 
capacitor  factory  in  the  form  of  molding  pow- 
«lers,  which  are  first  formed  into  rcctangular 
tablets  or  "pills"  by  cold  preforming  machines 
similar  to  the  presses  used  to  make  aspirin  tab- 
lets. In  the  molding  department,  one  pre- 
formed  tablet  is  placed  below,  another  above 
each  assemblcd  capacitor  element  in  a multi- 
cavity  steel  mold.  A little  of  the  phenolic  pow- 
der  is  then  sprinkled  into  each  cavity  to  fill  up 
the  gap  around  the  tablet ; and  the  mold  is 
locked  and  inserted  into  a hydraulic  press 
where,  under  several  thousand  pounds’  pressure 
and  a temperature  of  several  hundred  degrees. 
the  tablets  and  powder  melt  and  (low  around 
the  capacitor  elements,  enclosing  them  entirely 
in  a hard,  resistant  jacket.  *nd 
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A High -Dielectric  Thermoplastic 
With  Extensive  M arket  Potentials 


By  C.  S. 

Development  Englneer 
Carbide  and  Carbon  Chemicals  Corp. 

DEVELOPMENT  of  a plastic  called  polyethylene  by 
the  Plastics  Division  of  Carbide  and  Carbon  Chem- 
icals Corp.  promises  to  open  up  whole  new  fields  of  appli- 
cations  which  are  varied  and  widespread.  A thermoplastic 
of  unusual  characteristics,  polyethylene  already  is  being 
applied  practically  in  widespread  war  uses,  and  seems 
headed  for  expanded  peace-time  application  in  industrial, 
electrical  and  packaging  fields.  Its  excellent  properties. 
especially  electrically,  virtually  assures  this. 

As  an  example  of  what  polyethylene  already  is  con- 
tributing  to  the  war  effort,  it  is  being  used  extensively  as 
insulation  on  coaxial  cable  for  radar,  on  Army  assault 
and  infantry  wire,  and  on  underground  cable.  Molded,  it 
finds  relatively  restricted  use  at  present,  in  grommets, 
seals,  gaskets.  In  addition,  many  uses  of  the  material  as 
a packaging  film  for  food  are  being  investigated,  but 
time  has  not  yet  permitted  its  standardization  for  this  ap- 
plication. Post-war,  there  is  promise  of  its  widespread  use 
in  television,  in  chemistry  and  medicine,  transportation. 
The  accompanying  list  gives  a number  of  suggested  ap- 
plications,  no  attempt,  however,  being  made  to  weigh  the 
economies  involved. 

Electrical  Characteristics 

As  pointed  out  above,  polyethylene  is  now  used  elec- 
trically, and  its  success  in  this  field  is  understandable 
when  its  properties,  electrical  and  otherwise,  are  studied. 
As  an  example : its  specific  gravity  of  0.92,  is  less  than  that 
of  water;  it  is  practically  unaffected  by  changes  in  elec- 
trical frequencies,  temperature  or  humidity ; and  it  has  high 
resistance  to  the  effects  of  almost  all  Chemicals  at  room 
temperature.  Its  moisture  absorption  percentage  is  exceed- 
ingly  low ; its  softening  point  is  above  250°  F,  and  its 
brittleness  temperature  is  — 95°  F.  In  addition,  it  can  be 


FRONT  COVER 

Also  illustrating  the  varied  iorms  and  uses  ot  polyethy- 
lene this  month,  in  addition  to  the  photos  shown  on  these 
pages.  is  the  cover.  Against  a background  of  embossed 
and  cloth-covered  sheets  are  presented  molding  powders 
and  molded  discs  and  squares.  demonstrating  the  color 
possibilities  of  the  material.  These  are  seen  through 
varying  thicknesses  of  polyethylene  film.  The  molded 
collars  attached  to  runners  and  sprueB  are  component 
parts  of  a valve. 


Rods,  tubes  and  a variety  of  other  shapes  may  be  produced 
of  polyethylene  by  standard  plastics  extruding  equipment 


formed  by  all  the  standard  methods  used  to  form  other 
thermoplastics.  Its  other  properties  are  shown  in  Table  1. 

One  of  the  most  interesting  of  polyethylene’s  new  uses  is 
as  insulation  on  the  Army  assault  wire,  mentioned  above. 
This  telephone  and  signal  wire  is  carried  forward  by  shock 
troops,  often  on  their  backs.  In  the  construction  of  this 
wire,  polyethylene  has  been  advantageous  first  because 
the  light  weight  of  the  insulation,  accruing  both  from  its 
specific  gravity  and  the  practicability  of  thin-walled  con- 
struction, makes  it  possible  to  carry  larger  reels  of  the 
wire,  or  the  same  sized  reels  with  greater  ease  and  rapid- 
ity.  Then,  polyethylene’s  electrical  properties,  together 
with  its  resistance  to  the  effects  of  moisture,  oil  and  sun- 
light,  makes  possible  greater  distances  between  relay  sta- 
tions.  Thus,  less  time  is  required  in  rigging  the  circuits. 
Also,  regardless  of  the  weather,  the  electrical  properties 
will  not  be  materially  affected,  so  that  reception,  already 
improved,  will  remain  clear  for  extended  periods.  In  fact. 
the  insulation  is  so  stable  that  the  assault  wire  can  be 
picked  up  and  used  again  when  the  heavier  infantry  wire, 
also  insulated  with  polyethylene,  is  extended  to  the  for- 
ward areas. 

Polyethylene  used  as  the  insulation  on  underground  tele- 
phone wire  installations,  being  unaffected  by  acids  or 
moisture  in  the  ground,  requires  no  braiding  over  the 
insulation,  thus  saving  production  time.  The  wire  is  merely 
laid  in  the  ground  in  unusually  long  lengths.  In  addition, 
polyethylene  does  not  support  fungus  growth. 

As  may  be  expected  from  the  properties  in  the  table, 
the  major  fields  of  application  for  this  material  up  to 
now  have  been  been  electrical.  It  is  true  that  several 
injection  molded  products,  taking  advantage  of  the  high 
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Fig.  1.  Comparison  between  plaatic- 
ity  and  average  molecular  weight  ol 
polyethylene,  polyisobutylene  resins 


Fig.  2.  Diagram  illustrating  stress 
and  stram  for  polyethylene  resins 
with  increasing  molecular  weight 


Fig.  3.  Solubility  of  DYNH  polyethy- 
lene resin  in  carbon  tetrachloride. 
toluenexylene  and  trichlorethane 


softening  point  and  excellent  cold  resistance  of  the  mate- 
rial, are  in  use,  but  these  have  taken  the  form  of  the  less 
glamorous  grommets,  gaskets  and  seals. 

Although  numerous  grades  of  polyethylene  resins  are 
practical,  only  one  grade  is  being  produced  regularly  at 
present.  As  produced,  thcy  are  inherently  flexible,  translu- 
cent  white  in  color.  They  are  straight-chain  polymers  of 
ethylene,  produced  by  direct  polymerization  of  liquid  ethy- 
lenc  at  high  tempcratures  and  high  pressurcs.  It  is  possible 
to  produce  the  resins  in  a wide  range  of  molecular  weights, 
each  essentially  normal,  or  linear,  in  molecular  structure. 
The  characteristic  structure  of  the  polyethylene  resins  is 
as  follows: 

fHHHH'l 
c-c-c-c- 
Lh  H H H Jn 

Their  flexibility  is  essentially  independent  of  the  average 
molecular  weight  of  the  resins,  and  is  approximately  equiv- 
alent  to  the  flexibility  at  room  temperature  of  Vinylite  resin 
VYNW  plasticized  with  20%  Flexol  plasticizer  DOP. 

The  resins  are  crystallinc  in  structure.  Thus,  the  tensile 
strength  of  the  fabricatcd  members  mav  be  increased  by 


orientation  and  cold  working.  Transparency  is  also  in- 
creased somewhat  by  orientation  and  cold  working. 

Dyes  and  pigments  may  be  added  to  the  resin  to  pro- 
duce a wide  range  of  colors  of  exceptional  brilliance. 

Polyethylene  resins  soften  sharply  at  a temperature  of 
approximately  108°  to  112°  C.  Resins  of  low  average 
molecular  weight  will  change  from  a solid  to  soft 
plastic  mass  in  this  temperature  interval.  Resins  of  higher 
average  molecular  weight  begin  to  soften  in  the  same 
temperature  interval,  but  the  softened  resin  is  quite 
viscous  above  the  softening  temperature  range.  Conse- 
quently,  the  viscosity  of  the  softened  polymers  above  the 
softening  temperature  range  of  108°  - 112°  C is  de- 
pendent upon  the  average  molecular  weight  of  the  resin. 

It  has  been  deternrined  that  the  flow  height  of  the 
resin,  as  determined  by  the  Williams  parallel  plate  plas- 
tometer,  is  directly  proportional  to  the  average  molecular 
weight  of  the  polyethylene  resins.  (See  Fig.  1.)  For  this 
reason  the  resins  are  defined  by  flow  height  as  deter- 
mined in  the  standard  manner.*11  As  an  examplc,  the  grade 
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Molding  time  on  theae  tele- 
phone handseta  waa  reduced 
from  five  minutea  to  30  aec- 
onda  with  Megatherm. 

In  addition  to  rapid  molding 
Megatherm  provided  a com- 
plete  and  uniform  cure  whicli 
waa  free  of  all  internal  stress. 

Megatherm  ia  doing  plastic 
preform  heating  betler  and 
more  quickly  than  any  other 
method.  In  many  cases  Mega- 
therm has  made  a plastic 
molding  job  poasible  whicli 
could  not  be  done  by  other 
methods. 


Megatherm  units  are  com- 
pact,  and  may  be  easily  moved 
from  one  production  line  to 
another.  One  of  the  four 
standard  modcls  will  fit  your 
production  needa.  Megatherm 
ia  available  in  3 KW,  7 KW, 
15  KW  and  25  KW  output 
capacities. 

Coat  of  operation  is  Iow,  the 
popular  3 KW  Megatherm 
liaa  a power  coat  of  5^  per 
hour. 

If  you  have  a plastic  preheat- 
ing  problem,  now  ia  the  time 
to  talk  about  it  with  Federal. 


Federol  Industriel  Power  Tubet,  give 
power  and  performance  lo  Megatherm 
ond  other  induitrial  heating  equipmenl. 


A The  molded  handset  ready  for  ejeetion  from 
the  mold  after  the  30  second  perfect  cure . 

^ Megatherm  heated  preforms  in  press 
transfer  chamber  just  before  closing. 

Photos:  Court eøy  Sliaw  Insulator  Co. 


Federal  Telephone  and  Radio  Corporation 


INDUSTRIAL  ELECTRONICS  DIVISION 


**K».  U.  $.  PAT.  OPP. 


Newark  1,  N.  J. 
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Fig.  4.  Temperature-stiiiness  comparison 
ot  plaxlicized  "Vlnylit*"  re*in  VYNW 
and  poly»thyl«ne  resin*  (average) 


of  polyethylene  resin  now  being  made  in  quantity,  DYNH, 
is  designated  as  “D-55”  to  indicate  that  the  Williams  flow 
height  of  this  resin  is  an  average  of  55  mils  at  130°  C. 

None  of  the  various  solvents  tested  up  to  now  will  com- 
pletely  dissolve  grade  DYNH  polyethylene  resin  at  room 
tcmperature.  At  higher  temperatures,  resin  DYNH  is 
attacked  and  dissolved  by  a nutnber  of  types  of  organic 
solvents  to  a varying  degree.  Table  3 lists  a nutnber  of 
typical  solvents  and  the  temperature  at  which  1%  of  grade 
DYNH  is  in  equilibrium  with  the  solvent. 


TABLE  2:  Properties  of  Standard  Electrical  Grade 
Polyethylene  Resin 


Oxygenated  solvents  consisting  of 
Iow  molecular  weight  alcohols, 
ethers,  ketones,  etc.,  are  poor  sol- 
vents for  polyethylene  at  elevated 
temperature.  For  similar  reasons, 
the  transmission  of  oxygenated  sol- 
vents through  polyethylene  films  at 
normal  room  temperature  is  neg- 
ligible  in  comparison  with  more  ac- 
tive  solvents.  This  is  borne  out  by 
the  low  water  vapor  transmission 
of  DYNH  polyethylene  films. 

The  acid  resistance  of  polyethy- 
lene at  room  temperature  is  very 
good.  British  literature  references 
indicate  that  polyethylene,  at  room 
temperature,  resists  such  reagents 
as  hydrochloric  and  nitric  acids  and 
50%  caustic  soda.  At  elevated  tem- 
peratures the  resin  is  unafifected  by 
hydrochloric  acid  and  50%  caustic 
soda  but  strongly  oxidizing  nitric 
and  sulfuric  acid  attack  the  resin. 

The  saturated  nature  of  polyethy- 
lene imparts  a high  resistance  to 
ozone  — much  higher  than  that  of 
rubber.  A high  resistance  to  atmos- 
pheric  oxidation  and  weathering  degradation  at  normal 
temperatures  is  an  inherent  property  of  DYNH  polyethy- 
lene. A tendency  to  oxidize  at  elevated  Processing  temper- 
atures (above  100°  C)  is  effectively  inhibited  by  the  incor- 
poration  of  conventional  rubber  anti-oxidants  in  the  poly- 
ethylene compound. 

Standard  plastics  machinery  is  suitable  for  forming 
polyethylene  plastics;  and  polyethylene  film  and  sheeting 
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TABLE  3 

Solvtnt 

Equilibrium  Tamp.  of  1% 
in  Solution  (*C) 

55 

59 

Petroleum  naphtha  (Solvetso  No.  2,  Boiling  Range 
135-175*  C)  . . 65 

66 
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84 
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can  be  fabricated  through  the  use  of  standard  heat-scaling 
operations.  However,  the  high  softening  point  of  the 
resins  and  the  high  coefficient  of  cubical  expansion  require 
changes  in  usual  procedurcs  for  thermoplastics. 

In  both  cxtruding  and  molding.  it  is  necessary  to  de- 
sign the  die  or  the  mold  undersize  so  that  the  finished  part 
will  meet  specifications.  In  addition,  thick  extruded  sec- 
tions  require  special  cooling  techniquc  to  avoid  tlic  forma- 
tion of  voids  in  the  center  of  the  section.  In  injcction 
molding,  press  pressures  will  range  from  9000  to  35,000 
psi,  cylinder  temperatures  from  270°  to  375°  F,  and  mold 
temperatures  from  175°  to  180°  F. 

After  suitable  compounding  modification,  polyethylene 
resin  can  be  calendered  under  conditions  that  are  normally 
applicablc  to  vinyl  chloride-acetate  resin  compounds  (com- 
pound temperature  105°  to  150°  C).  Relatively  smooth 
sheeting  can  be  calendered  in  thicknesses  of  100  mils; 
and  calendered  films  in  thicknesses  of  3 mils  rcsult  in  an 
attractive  produet,  cminently  suitable  for  wrapping  foils. 
The  resin  compound  can  also  be  calendered  onto  many 
types  of  fabric  to  produce  coated  cloth.  In  all  cases,  the 
calendered  surface  may  be  planishcd  or  entbossed  in  the 
conventional  platen  press.  Because  of  the  charactcristic 
sharp  softening  point  of  polyethylene,  some  care  is  re- 
quired  in  application  of  hydraulic  loading  and  heating  of 
the  press  to  avoid  extrusion  of  compound  between  plates. 
Sheets  may  be  formed  by  blow-molding  or  swaging 
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Light  and  resistant,  polyethylene  måkes  an  ideal  insulation 


Cable  ends  reveal  various  iorms  in  which  material  is  used 


Boiling  water  does  not  affect  this  blow-molded  container 


Sheets  given  attractive  embossed  finish,  using  ordinary  press 


Possible  Future  Uses  for  Polyethylene 


MEDICAL 


IMPREGNATED  CLOTH 


Sutures 

Catheters 

Probing  wire  insulation 
Ampoules 

MOLDED  and  EXTRUDED 
PRODUCTS 

Automobile  hardware,  steering 
wheels,  etc. 

Knife  handles 

Refrigerator  trays  and  parts 
Hammer  or  mallet  heads 
Business  machine  keys 
Canteens 

Glasses,  dishes — light  un- 
breakable  picnic-ware 
Eve  shades 

Flashlights  (oil  and  impact-re 
sistant  type),  cases 
Buttons,  buckles,  etc. 

Fish  lures 

Wearing  apparel  accessories 
Children's  toys  (safe);  blown 
and  swaged  articles 
Grommets 

Marine  bearings — propeller 
shaft 

Connections  for  gas  meters 
Dresser  rtngs 
Extruded  rings 
Extruded  trim 
Collapsible  tubes 
FIBERS  or  MONOFILAMENTS 
Screens 
Filter  cloth 

Spun  fibers  for  fabrics 


Acid  and  solvent-resistant 
clothing 

Gloves  for  resistance  to  oils 
and  corrosive  agents 
Beiting  for  use  in  contact  with 
oils  and  solvents 
Conveyor  beits  in  food  and 
meat  packing  industry 
LIGHTING 

Diffusing  screens  in  fixtures, 
lamp  shades,  etc. 

Skylignt  windows 
Neon  sign  tubing 
Bus  and  train  window  shades 
UNCLASSIFIED 
Casters  and  pulley  facings 
Inert  medium  for  standard 
colors  (pigments,  lakes  and 
oil  soluble  dyes) 

Addition  agents  to  beeswax, 
carnauba  wax  and  other 
vegetable  waxes 
Paper  and  cloth  sizing 
Safety  glass  interlayer 
Shoe  soles 
Shoe  tipping 
Floor  tile 

Addition  agent  to  methacrylatc 
reslns  for  sound  records 
Addition  agent  to  bitumen  and 
shallac  for  molded  sound 
records 

Statuary  and  sculpturing  ma- 
terial 

Printing  plates 


operations  to  produce  containers  that  are  form-stable  in 
boiling  water.  These  sheets  may  also  be  fabricated  by 
heat  sealing,  although  in  this  instance  the  abrupt  softening 
of  these  resins  between  relatively  narrow  temperature  in- 
tervals  makes  it  necessary  to  use  care  in  the  selection  of 
the  method  of  sealing  and  the  temperature  to  be  used. 

Thin  films  protected  with  glassine  paper  can  be  sealed 
with  a hot  iron  without  serious  difficulty.  Massive  shapes 
of  the  resin  may  be  welded  by  the  use  of  a low  flame  from 
a gas  welding  torch.  Strong  and  attractive  welds  are  pos- 
sible. The  molten  resin  will  not  ignite  if  care  is  exercised 
in  the  manipulation  of  the  flame.  Cements  involving  resins 
and  volatile  solvents  are  unsuitable  for  cementing  poly- 
ethylene. 

Polyethylene  can  be  machined,  drilled,  carved  and  milled 
by  standard  machine  tools  by  the  methods  usually  etn- 
ployed  in  shaping  thermoplastic  materials. 

Sheets  of  polyethylene  have  a tendency  to  develop  an  ob- 
jectionable  static  charge.  Carbowax  1500,  or  aqueous  Solu- 
tions of  Carbowax  4000  wiped  on  sheets  and  film  with  a 
damp  cloth  and  briskly  polished  with  a soft  dry  cloth, 
after  the  coating  has  dried,  is  efTective  in  suppressing  the 
static  charge  and  produces  an  attractive  high  polish. 

Polyethylene  resins  are  insoluble  in  all  organic  solvents 
at  normal  room  temperatures.  However,  in  agreement 
( Continued  on  page  100) 
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PLASTICS  AT  WORK 


IN  UTILITY  SERVICE 


ThU  handy  oil  lee  gadget  which  nol  only  removes  Staples 
but  eliininates  fingernail  breakage  as  well  is  molded  by 
Federal  Tool  Corporation.  Made  ol  shatterproof  "Temte" 


Unlixnited  color  range,  strength  and  durability  characterizes  these 
light  "Tenlte"  suitease  handles  molded  by  Chicago  Molded 
Products  Co.  Lengthwise  handle  halves  are  cemented  quickly 


Pocket  IHttng  Brownie  Steel  tape  rulee.  such  as  these. 
do  not  dent  or  tarnish  and  are  strong  and  durable.  The 
case  is  "Tenlte"  molded  by  the  Waterbury  Button  Company 


Attractive  pen  sets  such  as  these  may  be  molded  Irom 
many  dtllerent  plastlcs.  A double  or  single  unit  is  a 
useful  desk  accessory.  Designed  by  Martial  4 Scull 
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PLASTICS  AT  WORK 


IN  PACKAGIMG 


Vinylite  resin  coating  heat-sealed  cloth  bag 
in  new  type  corrugated  cardboard  box  is  made 
to  avoid  straining  the  seams  and  is  stronger 


Invading  forces  lind  pliability  and  high  tear  strength  in  a vinyl  base 
''Lumarith"  covering,  which  does  not  prevent  accurate  shooting.  This 
waterproof  packaging  is  a product  of  the  Celanese  Celluloid  Corporation 


These  "Lumarith"  plastic  foil  food  bags,  produced  by  The 
Transparent  Products  Company,  offer  protection  against 
harmful  and  wasteful  molds,  germs  and  insect  infestation 
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T WORK 

IN  WEÅTHEF 

i CONTROL 

"Velon"  scroon  U u*ed  for  insect  screening  and  industrial  purposes  in  filter  plant*. 
U doe*  not  rust  or  taraish  and  can  be  made  in  a wide  variety  of  colors.  Firestone 
Tire  & Rubber  Company  make*  thi*  product  whose  life  i*  longer  than  that  of  metal 


Tarnish  and  rust-proof,  unaffected  by  any 
Icind  of  weather,  thi*  Taylor  Thermometer 
is  molded  by  National  Organ  Supply  Co. 


ehafterproof  "Tenite"  raln  gage*  measure 

for  milHary  operatlons  Molded  by  DUlon 

Beck  Mig.  Co  . they  will  not  dent  whUe  betng  shipped 


The  deleteriou*  effect*  of  tropical  fungi.  *alt  water  and 
■unllght  on  the  covering*  of  blnocular*  are  no  longer  a 
problem  when  a Tinylite  made  by  Carbide  & Carbon  is  used 
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PLASTICS  AT  WORK 


IN  THE  CLASSROOM 


This  volume  of  the  Encyclopaedia  Britannica  is 
bound  with  a plastics  coated  waterproof  cloth 
called  "Red  Britannotex"  which  prolongs  its  life 


The  use  of  "Lumarith"  in  the  production  of  chemical  funnels 
and  graduates  assures  important  accuracy.  Injection  molded 
markings  remain  clear.  "Lumarith"  product  of  Celanese  Celluloid 


Accuracy  and  less  tendency  to  warp  are  characteristics  of 
these  cellulose  acetate  butyrate  engineering  scales,  injection 
molded  by  American  Molding.  They  are  made  of  "Tenite" 


To  help  clarify  the  teaching  of  descriptive  geometry,  the 
Cooper  Union  Art  School,  under  the  supervision  of  C.  Dale 
Badgely  has  made  up  cellulose  acetate  models  such  as  this 


Phenolics  in  Eiectricai 
Connectors . 


Eli  rXcJie  Eaircl 


Cannon  Electric  Development  Co. 


Wax  Demands  Producing  Significant 
Improvements  and  Paring  Way  for 
Broader  Applications  in  Peacetime 


Lower  half  of  this  batfery-type  plug 
is  made  entirely  of  linen  "Balcelite' 


Four  inserts,  each  with  pln  contacts.  molded  in  multiple  die 


AN  important  opportunity  for  phenolics,  long  used  in 
the  eiectricai  field,  is  in  the  manufacture  of  contact  ? 
insulators  and  shells  for  certain  types  of  eiectricai  connec-  j 
tors.  VVhile  full  credit  should  be  given  the  extensive  work,  •; 
design  and  research  that  has  gone  into  their  improve- 
ment.  the  greater  and  newer  demands  made  on  circuits.  ] 
particularly  in  aircraft  uses,  necessitate  more  attention  I 
being  paid  to  the  phenolic  insulator.  The  excellent  eiec- 
tricai and  ntechanical  properties  of  phenolics  enhance  their  j 
use  for  th:s  purpose. 

As  aircraft,  both  military  and  commercial,  are  constantlv 
seeking  higher  altitudes  and  with  the  development  of  the 
pressurized  cabin,  which  enables  thosc  flying  to  acclimate 
themselves  to  such  heights.  eiectricai  connections  must  be 
adapted  to  these  new  requirements.  Extreme  cold,  cncoun- 
tered  at  high  altitudes,  niakes  plastics  brittle  and  subject 
to  breakage.  Plastic  insulators  are  not  yet  as  effective  as  1 
they  should  be  at  high  altitudes  since  the  flashovcr  ratio  j 
increases  with  altitude  from  the  sea-level  base.  Pressure- 
proof  fittings  are  needed.  Consklerable  development  is  now  i 
going  on  in  these  aspects  of  connector  insulation,  which  is 
on  the  restricted  list,  because  of  war  cxigencies,  and  conse- 
quently  cannot  be  told  in  detail. 

New  developments  include  cfforts  to  coat  plastic  parts  I 
of  connectors  used  in  radio  and  aircraft  equipment  in  | 
tropical  service.  The  combination  of  high  temperature  and 
humidity,  plus  dense  vegctation,  cause  gases  and  acids  to  | 
form.  As  a result,  various  fungus  growths  appear  on  equip- 
ment.  It  is  oftcn  so  rapid  that  after  being  subject  ed  to  j 
these  conditions  for  a short  time  the  equipment  is  likely 
to  be  inoperative.  There  are  litcrally  thousatids  of  types  j 
of  fungi  to  combat  and  these  problems  are  now  under  study.  I 
To  offset  the  fungus  attack.  various  nicthods  of  treating 
phenolic  insulators  are  undergoing  cxperimentation. 

The  first  inserts  designed  for  eiectricai  connectors,  dc- 
velopcd  in  the  early  tw  en  ties  by  James  H.  Cannon  of  i 
Cannon  Eiectricai  l>cvclopnient  Co.,  Los  Angeles,  were  j 
made  of  laminatcd,  fabricated  phenolic.  These  providcd  | 
excellent  insulation  for  the  early  connectors.  Tite  fabri-  I 
cated  type  is  machined,  punchcd  and  drillcd,  being  built  I 
from  shect  stock.  Fabricated  inserts  are  gcnerally  niadc  of  1 
three  or  more  discs,  each  punchcd  or  drilled  with  different  I 
size  hoies  to  fit  the  contour  of  the  sockct  or  pin  contact.  j 
thus  locking  the  parts  securely  in  placc.  Hoies  are  first  1 
statnped  into  the  fabricated  insert  discs  and  then  drilled  to  j 
accurate  aligntncnt.  Siniultaneously  the  contact  identifica-  j 
tion  on  the  fabricated  face  plate  is  numbered. 

Molded  plastic  inserts  came  as  a later  development  during  1 
the  middle  twenties  with  the  designing  of  the  Type  P | 
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• HIGH  PRODUCTION 

Thousands  of  Caps  Per  Hour 


STOKES  50  ton 
Hydraulic 
Closure  Press 


WANT  threaded  caps  by  the  thousands  per  hour,  at 
minimum  cost? 

This  machine  will  make  them,  entirely  automatically  — 

feeding  ball  preforms  into  the  multiple  cavity  mold,  clos- 
ing,  curing,  opening,  unscrewing,  ejecting  and  continuing 
the  cycle  without  human  attention.  The  machine  requires 
only  7 seconds  per  cycle  for  all  operations,  exclusive  of 
curing  time.  The  time  cycle  is  set  to  the  split-second  to 
make  perfect  caps  every  time.  It  can  not  vary,  is  inde- 
pendent of  human  error.  One  man  can  attend  a battery 
of  presses. 


• FULLY  AUTOMATIC 

One  man  attends  a battery 
of  presses 


• COMPLETELY  SELF-CONTAINED 

Simple  Installation 

• IDENTICAL  PIECES 
Uniform  Split-Second  Timing. 
Human  errors  eliminated 


There  are  many  other  economies  available  in  this  press. 
For  instance,  controlled  closing  speed  is  accurately  timed 
to  the  plasticizing  action  of  the  material.  Surging  and 
flashing  are  avoided. 

A combination  toggle-hydraulic  action  provides  four-point 
support  of  the  platen  and  assures  parallel  closing  of  molds 
— thus  minimizing  mold  wear  and  assuring  uniform  parts 
requiring  only  tumbling  for  finishing. 

Write  for  further  details  about  this  and  other  revolutionary 
Stokes  Automatic  Closure  Presses  being  readied  for  post- 
war  plastics  production. 

F.  J.  STOKES  MACHINE  CO. 

6040  Tabor  Road  Philadelphia  20,  Pa. 


© 
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Step  In  the  procedure  for  numbering  of  fabricated  insulators 


connector  for  sound  equipment.  In  this  process,  powdered 
phenolic  is  put  under  heat  and  pressure  with  die  molds 
holding  the  pin  contacts  and  molded  insulators  are  pro- 
duced.  Since  the  socket  contacts  are  full  floating  to  insure 
perfect  alignment,  they  cannot  be  molded  in  the  insert  d sc 
itself.  However,  pin  contacts  may  be  fixed  rigidly. 

Bakelite  and  Dures  are  the  most  commonly  used  plastics 
in  Cannon  connectors,  although  Melamine  is  used  in  certain 
connectors  for  portable  radio  equipment  where  extreme 
moisture  conditions  demand  high  arc-resisting  properties. 
Poly styrene  is  used  on  the  Type  14S-9(Y)  insert. 

Black  linen  Bakelite  has  been  used  for  certain  receptacle 
insulation  to  withstand  the  wear  of  pins  during  polarizing 
action.  A macerated  phenolic  is  also  used  in  plug  shells  for 
the  battery  connectors  for  engine  starting. 

Parts  of  Cannon’s  new  quick  battery  disconnect  are 
phenolic.  Here  the  plug  shcll  is  phenolic  and  new  designs 
of  the  handwheel  will  also  be  of  phenolic  instead  of  die- 
cast  aluminum,  a weight  saving  feature.  A new  battery 
vent  recently  designed  to  carry  the  tube  from  the  battery 
emitting  gases,  is  made  of  black  polystyrene. 

The  insert  insulation  is  one  of  the  most  vital  parts  of  an 
electrical  connector  and  the  connectors  represent  the  very 
nerve  system  of  modem  aireraft.  end 


Quick  disconnect  battery  recently  produced  by  Cannon.  featuring  vent  elbow  of  black  polystyrene  (shown  above  and 
ctrcled  in  black  at  right),  which  carries  tube  emitting  battery  gases.  Phenolic  is  used  in  plug  shell;  will  replace 
aluminum  in  handwheel;  has  BSOO  pel  tensile  strength  0.16  ft  lb  Impact  strength.  10.000  psi  flexurel  strength 
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Two  rivets  formerly  attached  these  plates  to  "Liberato  r"  assemblies.  Now  they  are  held  by  "Metlbond"  tape 


Påastic-Base  Cemenis 
Biter  Bonding  Technique 

(fåy  «Z)r.  Cjj.  Q.  ^Jdauenå  and  R 2>. 

Design  Staff  Engineer  and  Assistant  Group  Engineer — Consolidated  Vultee  Aircraft  Corp. 


Promise  Wide  Post -W ar  Use  in 
Preventing  Corrosion  Between 
Dissimilar  Metals,  Joining  oi 
Varied  Materials , M aking  Dies 
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Shear  strength  vs.  temperature  of  typical  "Metlbond" 


THE  discovery  of  new  plastics  and  synthetic  rubber 
materials  in  the  last  few  years  has  served  as  a basis  for 
new  cements  so  strong  that  they  have  been  successfully 
used  for  the  bonding  of  metal-to-metal  in  aircraft  produc- 
tion.  In  addition,  they  have  found  widespread  application 
in  the  bonding  of  metal  to  non-metal  and  non-metal  to 
non-metal. 

An  outstanding  example  of  this  may  be  found  in  the 
Metlbonds  and  the  Metlbonding  processes  developed  after 
extensive  research  by  Consolidated  Vultee  Aircraft  Corp. 

A decade  ago,  the  best  adhesive  capable  of  bonding 
various  metals  had  shear  strengths  of  only  a few  pounds 
for  each  sq  in  of  overlap.  Today,  two  pieces  of  metal 
can  be  so  securely  bonded  together  with  the  new  Metlbonds 
that  a pull  ol  \y2  tons  will  not  separate  a 1 sq  in  over- 
lapped  joint. 

Aeronautical  research  and  the  heavy  production  pro- 
gram for  military  planes  has  served  to  emphasize  the  need 
for  adhesives.  Engineers  sought  a method  of  fastening 
the  skin  and  framework  of  an  airplane  to  obtain  smooth 
exterior  surfaces,  since  significant  reduction  in  the  efficiency 
of  an  aircraft  is  caused  by  an  uneven  riveted  surface.  In 
all-metal  plane  construction,  riveting  and  spot  welding  were 
the  standard  methods  of  attaching  outside  skins  to  the 
framework.  Despite  efiforts  to  improve  these  methods,  an 
exterior  surface  smooth  enough  to  utilize  the  full  efficiency 
of  modern  aerodynamic  design  could  not  be  produced.  The 
thin  metal  used  for  skins  bulged  between  individual  rivets 
or  spot  welds.  This  tendency  could  be  prevented  by  the  use 
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Dr.  G.  G.  Havens,  who  came  to 
Consolidated  Vultae  Aircraft  Corp. 
in  1942  as  a design  engineer  spe- 
cializing  in  the  application  of 
new  materials  to  aircraft  design, 
developed  the  "Metlbonds"  and 
"Metlbonding"  processes.  He  re- 
ceived  his  B.S.  and  M.S.  degrees 
from  the  University  of  Idaho,  his 
Ph.D.  degree  in  the  physics  depart- 
ment  of  the  University  of  Wiscon- 
sin ;acquired  several  rubber  patents. 


After  qreduation  from  the  Univer- 
sity of  Michigan,  where  he  obtained 
his  M.S.  degree  in  chemistry,  R.  D. 
Ford  teught  chemistry  for  several 
yeers  before  becomlng  employed 
in  the  rubber  industry.  For  the 
past  M/2  years  he  has  worlied  in  the 
materials  leboratory,  Development 
Enaineering  Department,  at  Con- 
solidated Vultee,  where  he  has  been 
associated  with  Dr.  Havens  in  the 
"Metlbond"  reseerch  worlc. 


of  a continuous  bond,  the  goal  of  aerodynamic  engineers. 

The  advantage  of  a continuous  bond  between  two  parts 
of  a airplane  is  not  limited  to  smoother  skins  and  conse- 
qucnt  improved  airflow  characteristics.  A continuous 
Metlbonded  joint  between  two  pieces  of  aluminum  can  be 
made  stronger  than  a comparable  riveted  or  spotwelded 
assembly.  Metlbonding,  thercfore,  is  not  limited  to  non- 
structural  assemblies,  but  may  be  used  for  both  secondary 
and  primary  structures  in  an  airplane.  The  stiffness  of 
Metlbonded  assemblies  has  been  shown  to  exceed  those 
having  intermittent  type  fastencrs  such  as  bolts,  rivets  and 
spot  welds. 

The  Metlbonding  procedurc  is  so  simple  that  unskilled 
employes  can  be  trained  to  make  acceptable  assemblies  in 
less  than  1 week,  compared  to  a much  longer  time  neces- 
sary  to  train  rivetcrs  and  weldcrs.  The  combination  of 
lower  labor  training  expenscs  and  the  fact  that  bonded 


assemblies  can  be  made  for  a fraction  of  the  cost  of  riveted 
ones  results  in  a considerable  savings  in  unit  costs. 

On  rather  limited  applications  thus  far,  use  of  Metlbond 
indicates  savings  of  about  30%  over  riveting.  One  as- 
sembly which  contains  14  nut  plates  attached  to  a 3'  square 
aluminum  piece  required  20  min  when  assembled  with 
rivets.  The  same  assembly  was  Metlbonded  in  5 min. 

The  Metlbonds  also  make  possible  the  utilization  of  the 
full  properties  of  such  new  materials  as  Fiberglas,  which 
obviously  cannot  be  welded  or  riveted.  It  increases  the 
use  of  magnesium,  which  is  subject  to  corrosion  when 
placed  in  contact  with  other  metals  such  as  rivets. 

The  Metlbonds  are  not  panaceas.  It  is  not  expected  that 
they  will  entirely  displace  riveting  or  spot  welding.  The 
bonding  of  materials  with  adhesives  has  disadvantages 
under  certain  circumstances.  A designer  would  not  use 
spring  steel  where  east  iron  is  required;  similarly,  he 
would  not  employ  Metlbonds  when  rivets  are  indicated  by 
the  specific  needs  of  an  assembly. 

Metlbond  is  not  suitable  for  installatons  subjeeted  to 
tenipcratures  over  250°  F,  such  as  exhaust  systems.  In 
certain  complex  assemblies,  where  it  would  be  difficult  to 
apply  pressure  and  heat,  riveting  or  spotwelding  would 
be  more  practical.  Use  of  Metlbond  would  probably  be 
limited  in  parts  which  require  frequent  repair  because  of 
the  need  for  heating  and  pressure  equipment. 

Meefs  Structural  Adhesives  Needs 

There  are  several  requirements  for  a structural  adhesive. 
The  first,  but  not  the  most  difficult  to  attain,  is  adequate 
shear  strength.  The  cement  inust  have  sufficient  flexibility 
to  withstand  impact  loads.  It  must  have  resistance  to  heat 
and  cold,  aromatic  solvents,  and  salt  water.  In  addition, 
it  must  have  resistance  to  aging  and  to  fatigue. 

Even  fulfillment  of  these  physical  properties  alone  does 
not  necessarily  produce  an  adhesive  suitable  for  industrial 
use.  A cement  with  produetion  applications  must  make 
joints  not  only  superior  in  quality,  but  also  less  expensive 
than  other  methods  of  attachment. 

Metlbonds  mcet  all  these  considerations. 

A number  of  different  types  of  materials  were  used  in 
experiinenting  with  metal-to-metal  adhesives.  One  of  the 
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first  compounds  tried  was  rubber  hydrochloride  which  gave 
shear  strengths  too  low  for  structural  applications,  par- 
ticularly  at  —70°  F.  It  also  exhibited  low  resistance  to 
aromatic  solvents  and  salt  water.  Consistent  bonds  to 
Alclad  aluminum  alloys  were  difficult  to  obtain. 

Numerous  plastics  have  been  considered  as  bonding 
cements.  While  some  of  these  adhesives  gave  shear 
strengths  as  high  as  6000  psi  compared  to  1800  psi  for 
the  average  riveted  construction,  they  were  not  suitable 
for  the  construction  of  aircraft  because  they  were  too 
brittle.  In  all  cases  the  brittleness  resulted  in  a concen- 
tration  of  strains  which  caused  a progressive  failure  of  the 
bonds  even  when  loads  much  below  the  design  strength 
©f  the  joint  were  applied.  The  high  shear  strength  reported 
could  only  be  developed  on  specimens  with  very  small 
overlaps  and  small  bonded  areas.  Brittleness  also  caused 
poor  impact  and  peel  resistance,  especially  at  low  tem- 
peratures. 

While  brittleness  is  primarily  a defect  of  the  thermo- 
setting  plastic  adhesives,  the  thermoplastic  resin  cements 
exhibit  unsatisfactory  characteristics  due  to  softening.  A 
considerable  reduction  in  strength  results  at  temperatures 
below  those  encountered  by  aircraft  under  operational 
conditions. 

When  some  of  the  thermosetting  resins  were  combined 
with  synthetic  rubbers,  adhesives  were  obtained  which 
exhibited  none  of  the  weaknesses  of  the  simple  plastics. 
They  were  found  suitable  for  commercial  use  except  that 
they  required  high  curing  pressures  and  rather  expensive 


J‘gs. 

In  order  to  overcome  the  deficiencies  of  previous  cements, 
Consolidated  Vultee  undertook  the  development  of  a syn- 
thetic rubber-plastic  type  cement.  The  objective  was  a 
product  with  satisfactory  physical  properties  and  sufficiently 
low  curing  pressures  to  obviate  the  use  of  expensive  jigs. 

Laboratory  tests  indicated  that  high  curing  pressures 
were  required,  not  to  give  adhesion  to  the  metal,  but  to 
cause  the  cement  to  flow  sufficiently  to  provide  uniform 
contact  between  the  cement  and  metal. 


ict 

uri: 


Dufing  the  early  part  of  the  investigation,  attempts  were 
made  to  produce  a single  cement  which  would  flow  at  low 
curing  pressures  and  still  retain  the  desired  physical  prop- 
-érties.  An  adhesive  was  produced  which  could  be  used  at 
i curing  pressure  of  100  psi,  half  that  required  by  other 
cements  having  equal  physical  properties.  It  was  believed 
that  a bonding  material  requiring  curing  pressures  of  only 
25  psi  or  less  would  have  to  be  developed  be  fore  any  con- 
siderable use  could  be  made  of  adhesives  in  the  production 
of  aircraft. 

The  objective  was  reached  in  an  adhesive  process  which 
employed  a synthetic  rubber  and  a plastic-base  cement. 
The  rubber  base  cement  gives  adhesion  to  the  metal  and 
flexibility  to  the  bond.  The  plastic-base  cement  exhibits  a 
viscosity  during  the  cure  sufficiently  low  to  fill  any  inequali- 
ties  in  the  surfaces  of  the  materials  being  joined. 

The  impact  and  peel  resistance  of  the  combination  was 
practically  constant  from  — 70°  F to  160°  F,  indicating 
low  frangibility.  Shear  strengths  were  sufficiently  high 
over  the  same  temperature  range  to  meet  aircraft  design 
requirements. 

In  addition  to  having  excellent  physical  properties,  this 
process  overcame  the  oft-repeated  objection  to  earlier 
metal-to-metal  adhesives  which  involved  high  tooling  costs. 
More  recently  this  two-component  cement  has  been  pre- 
pared  in  several  forms  for  use  in  special  applications,  both 
by  changing  the  method  of  application  and  by  using  the 
cement  in  conjunction  with  adhesives  produced  by  other 
manufacturers. 

These  processes  are  known  collectively  as  Metlbonding. 
Thus,  the  term  Metlbond  refers  primarily  to  an  adhesive 


Application  of  test  loads  to  a leading-edge  section  of  wing, 
the  surface  of  which  has  been  attached  to  ribs  by  "Metlbond" 


process  and  not  necessarily  to  any  one  component  cement. 
Materials  produced  by  other  manufacturers  will  be  used 
in  conjunction  with  the  existing  Metlbonds  whenever  such 
use  will  result  in  an  improved  adhesive  process. 


Processes  Now  Available 

At  the  present  time  the  following  Metlbond  processes 
are  available: 

1.  High  pressure,  high  temperature,  single  phase,  syn- 
thetic rubber-base  cement,  requiring  100  psi  curing  pres- 
sure at  330°  F for  20  min.  The  adhesive  is  sprayed  on 
parts  to  be  bonded. 

2.  Low  pressure,  high  temperature,  two  phase  Metlbond, 
requiring  15  psi  curing  pressure  at  330°  F for  20  min. 
The  synthetic  rubber  component  is  sprayed  and  a plastic 
component  brushed  on  parts  to  be  bonded. 

3.  Two  types  of  tape,  one  requiring  250°  F curing  tem- 
perature, and  the  other  330°  F curing  temperature.  Both 
types  require  a curing  pressure  of  100  psi.  The  high  tem- 
perature type  has  the  highest  shear  strength  and  best  heat 
resistance.  The  low  temperature  type  can  be  used  where 
the  parts  contain  fiber  inserts  or  other  organics  unstable 
at  330°  F. 

4.  A very  low  pressure,  high  temperature  Metlbond, 
requiring  a curing  pressure  of  1 psi  and  a curing  tempera- 
ture of  330°  F.  The  shear  strength  of  this  type  is  approxi- 
mately  two-thirds  that  of  the  first  two  types. 

While  the  Metlbonds  were  developed  primarily  for  alumi- 
num alloys,  experience  has  shown  that  a wide  variety  of 
solids  can  be  bonded  successfully.  These  materials  inelude 
( Continued  on  page  96) 


"Metlbonded"  speeimen  placed  in  a curing  press.  The  platens  are 
electrically  heated  and  pressure  applied  to  complete  the  bond 
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Drawings  by  Julicm  Krupa, 
Plastics'  Art  Department 


A double  row  of  teeth  plus  corrugation  adds  to 
the  combing  surface  of  this  comb.  It  may  be 
molded  with  smaller  or  larger  teeth  than  the 
one  shown  here.  Cleaning  is  facilitated  by 
spaces  between  the  teeth  and  at  the  base  of 
teeth.  By  Eileen  Gatechair,  Institute  of  Design 


A simple  and  beautiful  set  achieving 
unification  of  this  plywood  bookcase 
and  acetate  film  roll  record  cabinet. 
The  roll  top  and  keys  are  molded  out  of 
methyl  methacrylate.  You  need  only  to 
press  the  key  and  roll  is  released.  An 
index  for  quick  location.  Julian  Krupa 


Simplicity  in  lines  is  gracefully  attained  in  the 
above  cabinet  for  an  acetate  film  roll  recorder.  It  is 
produced  from  plastic-bonded  plywood.  The  housing 
ond  stand  of  the  attached  microphone  are  made  out  of 
plastics,  protecting  the  mechanism.  By  Julian  Krupa 


Save  yourself  unnecessary  gardening  backaches  with 
this  light,  easily  operated,  compact  lawn  mower.  It 
folds  up,  thus  decreasing  storage  room  demands.  Hous- 
ing  is  made  of  plastics.  By  C.  E.  Waltman  & Associates 


ladiograph  of  tharmoatatic  control  switch  encased  in  a plastic 
kousing.  The  unit  can  be  watched  in  operation  with  fluoroscopy 


OF  ALL  the  materials  used  in  industry,  plastic*  are  the 
most  easily  penetrated  by  X-ray.  Thus,  the  plastics 
industry  has  at  its  disposal  an  effective  means  for  the 
examination  and  inspection  of  the  internal  condition  of 
its  products. 

As  plastics  are  more  and  more  finding  their  way  into 
engineering  applications,  where  requirements  demand  the 
best  that  a plastic  material  has  to  offer,  it  is  beeoming 
increasingly  important  that  any  irregularities  occurring 
within  the  material  or  product  are  kept  to  a minimum. 
Porosity  and  other  internal  void  condittons  which  impair 
strength  and  electrical  properties,  misalignment  of  metal 
inserts,  defective  assemblies  sealed  in  plastic  cases,  are 
kept  to  a minimum  by  sound  inspection  methods  followed 
by  proper  corrective  measures.  Such  inspection  problems 
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X ray  tachnlqua  charl.  Typa  "B"  plaatk»  uslnq  Bjarch 
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Research  Physicist 

North  American  Philips  Co„  Inc. 


R ising  Standards  Which  Accorupany 
Expansion  of  Plastics  in  Industry 
Demand  Careful  Product  Inspection 


can  be  handled  in  various  ways,  and  X-rays  in  many  cases 
can  offer  the  quickest  and  most  satisfactory  solution. 

Fluoroscopy  and  Radiography 

Because  of  the  ease  of  X-ray  penetration  in  plastics 
many  inspections  can  be  made  fluoroscopically.  This  con- 
sists  simply  of  viewing  an  X-ray  shadow  of  the  product 
on  a fluorescent  screen.  Fluoroscopy  does  not  give  fine 
detail  but  it  may  nevertheless  give  the  desired  informa- 
tion, in  which  case  a rapid,  inexpensive  and  non-destruc- 
tive  inspection  is  made.  Special  fluoroscopes  have  bcen 
designed  for  the  plastic  industry  for  operation  by  plant 
personnel,  in  which  the  usual  hazards  of  X-ray  exposure 
and  high  tension  are  climinated.  All  that  is  required  to 
make  an  inspection  is  to  place  the  object  in  the  cabinct — 
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Flg.  3.  X-ray  tachnlqua  chart  fot  Typa  "A"  plaatica  whan 
Iha  Modal  80  "Soarchray"  machlna;  krp  f Utad  at  80;  da— 
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22  METAL  INSERTS 

..COLLATED 

..POSITIONED 


AND  MOLDED  IN  PLACE! 


The  required  part,  a special  plug,  presented  very  difficult  molding  problems ...  the  prong  inserts  had  to 
project  out  from  both  sides  of  the  plastic  plaque  . . . their  silver  plated  surfaces  had  to  be  kept  free  from 
flash  ...  and  each  of  the  22  prongs  had  to  fate  in  the  same  direction.  Consolidated  s solution  to  the  problem 
was  to  hold  to  dose  tolerance  the  section  of  the  mold  into  which  the  inserts  fitted-to  hand  position  the 
inserts  and  to  transfer  mold  using  a brown,  general-purpose  Phenolic  plastic. 

This  Consolidated  achievement  is  reviewed  for  the  benefit  of  manufacturers  faced  with  molding  difficult 
insert  assemblies.  Our  know-how  works  to  your  advantage.  Contact  our  home  office— or  nearest  branch. 


onsolidated 


MOLDED  PRODUCTS  Gcsipoiation 

309  CHERRY  STREET,  SCRANTON,  PA. 


New  Vor*.  1790  Broadway  . Bridgeport.  Rocky  Ridge  Dri*e 


Cleveland.  5713  Euclid  Ave.  • Detroit.  550  Maccabees  Bldg. . Chicago.  549  W.  Randolph  St- 
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Flg.  4.  Top,  Typo  "A"  plastics.  characterized  by  low  X-ray  absorption,  taken  wilh  40  kvp.  S ma,  90  sec.  Bottom. 
Type  " B " materials,  thowing  high  absorption.  using  50  kvp.  5 ma.  90  sec.  All  spe  eimens  us  ed  in  both  rows  were  thick 


Fig.  5.  In  the  photo  above.  Ouoroscopy  reveals  how 
apparently  sturdy  inserts  may  become  bent  in  the  pro 
ceesee  ot  produetion.  At  the  bottom,  inspection  showt 
a case  oi  severe  displacement  of  electric  wire  in  a 
molded  item.  X-ray  is  preierable  to  an  electrical 
breakdown  test.  whlch  often  ailects  the  plastic.  maklng 
It  more  sueceptlble  to  failures  at  iower  voltages 


press  a button — and  the  X-ray  image  appears  on  the  screen. 

An  80  kvp  Scarchray  unit  has  been  developed  by  North 
American  Philips  Co.,  Inc.,  in  which  plastics  up  to  1” 
thick  can  be  viewcd  readily  on  the  screen.  The  kilovoltagc 
of  the  unit  designates  its  penetrating  power.  Conveyor 
type  units  allow  inspection  at  a more  rapid  rate. 

Fluoroscopy  is  very  much  dependent  on  the  operator  as 
the  eye  acuitv  varies  considerably  betvveen  individuals. 
Also,  for  the  finer  work.  he  must  condition  his  eyes  to 
low  illumination  by  wearing  certain  type  goggles,  or  stav- 
ing in  a darkened  roont  for  several  minutes  before  viewing 
the  fluorescent  screen.  With  proper  conditioning,  a plastics 
thickness  up  to  three  inches  can  be  inspected  with  the 
80  kvp  unit. 

In  the  inspection  of  thick  objeets  and  in  work  involving 
fine  detail,  radiography  is  generally  used.  Radiography  is 
the  recording  of  the  X-ray  image  on  film  or  sensitized 
paper,  which  can  be  dosely  studied  at  lcisure.  The  80  kvp 
fluoroscope  unit  can  be  used  for  this  techniquc  as  the  pro- 
cedure  is  coniparatively  simple.  A cassette  or  film  holder 
is  placed  in  a position  approximating  the  fluorescent  screen 
and  an  exposurc  ttsually  of  several  scconds’  duration  is 
made  by  turning  on  the  X-rays.  No  focusing  is  neces- 
sary,  the  exposurc  time  and  the  type  film  being  the  only 
variablcs.  The  radiograph  is  always  cqual  to  or  greater 
in  size  than  the  objeet,  depending  upon  the  distancc  of  the 
film  from  the  objeet. 

A 150  kvp  Scarchray  unit  has  been  developed  by  North 
American  Philips  that  can  radiograph  front  1/16'  to  15' 
thickness  of  Type  “A"  plastic  (Sec  top  of  Fig.  4).  This 
larger  unit  has  greater  versatility  in  radiograplting  ohjeets 
with  sections  of  different  thickncsses,  and  also  it  will  take 
larger  films  than  the  smaller  unit.  Its  kilovoltage  can  be 
varied  through  the  range  from  28  to  150,  which  gives  it 
the  capacity  to  handle  a variety  of  materials  and  a variety 
of  thickncsses.  This  unit  as  well  as  the  80  kvp  unit  are 
entirely  sclf-containcd  and  ray-proof. 

In  order  to  obtain  optimum  rcsults  in  a radiograph, 
techniquc  charts  are  useful.  Thesc  give  the  exposure  nec- 
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From  the  laboratories  of  Hummel- 
Ross  come  "Pinko"  and  "Pink-O-Perf,"  papers 
which  are  proving  ideally  suited  to  plastic  impregnation 
and  plastic  laminates. 

"Pinko,"  available  in  5 degrees  of  absorbency  and  in 
calipers  from  .006  to  .050,  has  characteristics  that 
make  it  outstanding  for  plastic  lamination. 

Where  unusual  penetration  is  required,  or  where  every 
effort  must  be  made  to  prevent  delamination,  "Pink-O-Perf" 
is  the  answer.  This  perforated  sheet  can  be  fur- 
nished  in  calipers  from  .006  to  .020  and  in  the 
same  five  degrees  of  absorbency. 
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Fig.  6.  Typlcal  »old  conditlon  revealed  by  radiograph 
in  end  view  of  bra»»  «leeve  insert.  Note  periphery 


essary  for  a given  thickness  of  material.  Although  all 
plastics  are  not  equally  transparent  to  X-rays,  they  fall 
into  two  categories.  Radiographs  of  four  low  X-ray  ab- 
sorption  plastics  are  shown  in  the  uppcr  group  in  Fig.  4, 
and  for  convenient  reference  this  category  is  designated 
as  Type  “A.”  It  can  be  seen  that  polystyrene  is  the  most 
transparent  in  the  group,  i.e.,  it  shows  the  least  X-ray 
absorption  as  indicated  by  the  darkened  film,  while  phenol 
appears  to  be  least  transparent.  To  the  radiographer  the 
differences  within  the  group  are  not  great  and  one  tech- 
nique  chart  can  serve  all  four  materials. 

X-ray  Absorption 

X-ray  absorption  is  a funetion  of  the  average  atomic 
weight  of  the  substance  penetrated.  Plastics,  being  made 
up  of  such  elcmcnts  as  carbon,  hydrogen,  oxygen,  etc., 
have  a low  average  atoniic  weight,  and  therefore  are  a 
low  X-ray  absorption  material.  The  particularly  low 
X-ray  absorption  of  polystyrene  is  cxplaincd  by  the  fact 
that  it  is  a hydrocarbon,  while  phenol  and  urea  are  com- 
pounds  containing  carbon,  hydrogen  and  oxygen,  and  the 
relatively  heavy  oxygen  raises  their  average  atomic  weight 
substantially. 

Somc  plastics  such  as  vinyl  chlorides  and  styrenes  con- 
tain  chlorine  in  their  compound  strueture.  This  results  in 
a considerable  jump  in  the  X-ray  absorptivity  as  is  shown 
in  the  lower  group  of  Fig.  4 where  a higher  kilovoltage 
was  necessary  to  obtain  an  cquivalent  density  in  the  film. 
Plastics  falling  in  this  group  for  convenient  reference  are 
referred  to  as  Type  "B."  Their  X-ray  absorption  com- 
pares  with  that  of  ceramics  and  the  light  mctals  as  the 
relative  densities  in  the  radiograph  show. 

Figures  1 and  2 show  technique  charts  for  the  Type  "B” 
and  Type  “A"  plastics,  rcspectively.  The  charts  indicatc 
the  milliampere  seconds  exposure  and  the  suitable  kilo- 
voltagcs  necessary  for  different  thicknesses  of  material 
to  give  a density  of  1 on  the  film,  ba  sed  on  the  Hurtcr 
and  Driffield  Kaie.  Where  a chart  indicates  that  two  or 
more  kilcnroltages  may  be  used  for  the  same  thickness,  the 
lowest  kilovoltage  will  give  the  most  contrast  in  the  radio- 
graph.  A fine  grain  film  is  recommended  which,  because 


of  its  slowness,  permits  the  X-raying  of  plastics  down  to 
thick.  Where  fillers  are  used  in  the  plastic  body,  the 
X-ray  absorption  is  somewhat  different;  hosvever,  the 
charts  will  give  the  approximate  technique. 

As  can  be  seen  in  Figs.  1 and  2,  large  changes  in  thick- 
ness require  different  kilovoltages.  However,  where  the 
kilovoltage  is  fixed,  as  in  the  80  kvp  Searchray  unit  de- 
scribed  above,  various  thicknesses  can  be  radiographed  by 
changing  the  type  of  film.  Fig.  3 is  a technique  chart 
for  this  unit.  “M”  film  is  indicated  for  thin  plastics, 
while  No-screen  film  (Eastman)  is  indicated  for  thick 
sections.  No-screen  film  responds  quickly  to  the  weak 
radiation  which  comes  through  a relatively  thick  piece. 
Thus,  by  proper  selection  of  film.  a fixed  80  kvp  unit 
can  be  used  to  radiograph  from  %"  to  several  inches  of 
plastic,  and  thus  circumvent  the  need  of  the  more  expen- 
sive  variable  units. 

Applications 

A survey  of  aetual  applications  of  X-ray  units  in  the 
industry  revealed  that  most  are  used  by  molders,  and  are 
used  in  three  types  of  inspection,  classified  as  follows: 

1.  Checking  assemblies  encased  in  plastic  housings. 

2.  Checking  nietal  inserts. 

3.  Investigating  internal  voids. 

The  first  inspection  method,  that  of  checking  an  intricate 
assembly  in  a plastic  case,  has  proved  of  considerable 
value  in  some  plants.  In  one  instance,  several  hundred 
switehes  were  assembled  with  part  of  the  assembly  miss- 
ing.  These  were  mixed  with  several  thousand  that  were 
properly  assembled.  To  reopen  and  inspect  every  switch 
would  have  been  prohibitive.  However,  a fluoroscopic 
inspection  of  several  pieces  at  a time  enabled  quick  re- 
covery  of  all  misassembled  pieccs.  Sometinies  working 
parts  cannot  be  viewed  properly  when  the  case  enclosing 
the  parts  is  open,  but  such  an  inspection  may  be  possible 
either  fluoroscopically  or  radiographically.  The  photo 
on  page  56  shows  a thermostatic  control  switch  which 
did  not  operate  properly.  By  viewing  its  operation  under 
the  fluoroscope,  the  cause  of  the  trouble  was  quickly  de- 
tected. 

Checking  of  metal  inserts  for  alignment  is  the  most 
cominon  application,  and  is  generally  a fluoroscopic  in- 
spection. Fig.  5 shows  two  examplcs  in  which  inserts 
were  displaced  or  bent.  For  small  items,  lots  of  a hundred 
or  more  can  be  inspected  in  one  fluoroscopic  view.  The 


Ftg.  7.  Toorapid  curlng  or  ca»e  hardoning  Ulu»tratod  by 
•nlarg*tn*nt  oi  radiograph  ol  a moId*d  phenolic  item 

radiograph  at  the  top  of  Fig.  5 shows  considerable  bend- 
ing  in  the  inserts  although  they  appear  to  be  of  quite 
sturdy  stock.  At  the  bottom  is  a molded  item  in  which  an 
electrical  wire  is  severely  displaced.  Elcctrical  breakdown 
tests  for  such  wires  are  not  always  advisablc  as  some- 
times  the  plastic  is  affccted,  rnaking  it  susceptiblc  to  elec- 
tric failures  at  lower  voltages. 

Some  molders  inspect  their  produets  for  voids  in  the 
( Continued  on  page  99) 
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Out  of  a wide  range  of  tough  molding  assignments  relating  to  war 
work,  the  little  earphone  of  this  Signal  Corps  outfit  was  one  that  required 
more  than  usual  study  by  the  Imperial  Molded  Products  engineering 
department. 

This  molding  job  was  a very  delicate  one  as  it  was  necessary  to  hold 
the  diaphragm  position  within  -f-  or  — .001  inch.  The  molding  was 
further  complicated  by  undercuts  and  the  use  of  side  cores.  Very  fine 
threads — 40  to  the  inch — had  to  be  molded  on  the  body  and  cover. 


• The  plastic  parts  for  the  ear- 
phone shown  here  in  actual 
size  were  produced  for  the  Sig- 
nal Corps  under  a sub-contract. 
This  earphone  was  purposely 
made  extremely  small  so  that  a 
gas  mask  can  readily  be  used 
over  it. 


The  new  earphone  actually 
gives  better  reception  than  the 
older  types.  It  carries  all  the 
vibrations  to  the  ear  and  ex- 


The  successful  solution  of  this  earphone  molding  ' job  on  a practical 
commercial  basis  is  one  more  indication  of  the  technical  service  that  is 
available  to  you  through  the  Imperial  Molded  organization.  If  you  require 
a molding  service  organized  to  handle  tough  assignments,  as  well  as  the 
ordinary  run  of  molding  work,  we  shall  be  pleased  to  work  with  you — 
subject,  of  course,  to  present  day  limitations  imposed  by  war  work. 

IMPERIAL  MOLDED  PRODUCTS  CORP-,  2924  W.  Harrison  St.,  Chicago  12,  III. 


IMPER1A1 


BAKEUTE  Q PLASKON  Q MAKA10T 
DUREZ  TENITE  LUCITE  BEETLE 


2* 


cludes  outside  noise  to  a large 
extern,  because  it  fits  right  into 
the 


BULLETIN  K-200  will  give  you 
many  interesting  details  about 
Imperial  Custom  Plastic  Molding. 


Your  request  will  bring  a copy. 
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Emergency  ropairs:  Left  to  right  (top).  drilling  the  end  oi  a crack  to  relieve  the  stram; 
aiter  drilling,  reiniorcement  with  wood;  (bottom),  soft  wire  lacing;  cementing  a fabric  patch 

Repair  and  Mainienance 
oi  Meihacryiaies 

B,  JJ.nn,  O.  EJLJL 

E.  I.  duPont  de  Nemours  & Co. 


Experience  Cained  on  Aircraft  in  Wartime  Provides 
Guide  for  Procedure  in  Wide  Range  of  Applications 


WARTIME  maintcnancc  of  methyl  mcthacrylate  resin 
uscd  for  transparent  aircraft  enclosures  has  devcl- 
oped  many  techniques  which  will  be  adaptable  to  the 
servicing  of  post-war  private  and  commercial  planes.  These 
will  be  just  a*  important  for  commercial  peacetime  opera- 
tiona  as  they  are  today  on  the  battle  fronts. 

The  first  step  in  maintenancc  of  mcthacrylate  enclosures 
is  a thorough  cleansing.  Both  inside  and  outside  surfaces 
are  flushed  with  liberal  quantities  of  clcan  water. 

A light  flush  ing  fotlows,  with  a soft  cloth  or  sponge 
dipped  in  grit-free,  lukewarm  water.  Freqtient  rinsing 
of  the  cloth  or  sponge  to  remove  grit  is  important.  Any 
spots  of  oil  or  grease  remaining  on  the  endosure  after  this 


flushing  may  be  removed  with  hexane  or  niethanol.  These 
are  applied  with  absorbent  cotton  or  a soft  cloth  such  as 
Canton  or  Domet  flannel. 

A final  flushing  with  plenty  of  clear  water  completes  the 
clcansing,  which  is  repeated  whenever  deposits  begin  to 
obscure  visibility.  Under  severe  conditions,  clcansing  daily 
or  more  often  may  be  rcquircd.  Abrasive  cleaners  or  com- 
pounds  containing  any  hard  mineral  material  should  bc 
aVoided  since  they  may  scratch  the  surface  of  the  metha- 
crylate. 

When  light  scratches  mar  the  surface  and  impair  visibil- 
ity, darity  may  be  restored  to  the  cleaned.  dried  surfaces 
by  simple  hand-polishing  with  Noxon,  Ken- Glo,  Auto- 
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Acrylic  shavings,  ethylene  dichloride  make  crack  patch  cement 


Groom,  Lincoln  M-3828,  McAleePs  Airplane  Polish, 
Du-  Pont  Polisli  and  Cleaner,  IVilco  Scratch  Remover, 
Franklin’ s Triple  Life  Cleaner,  Duco  No.  7 Cleaner, 
Simoniz  Liquid  Cleaner.  These  should  be  applied  with  ab- 
sorbent  cotton  and  very  light  polishing  pressures  should 
be  used. 

A high  polish  may  be  obtained  and  the  surface  protected 
by  waxing  with  such  materials  as  Duco  No.  7 IVax, 
Permaseal,  Simoniz,  Johnson’s  IVax,  or  Franklin’s  Triple 
Life  Pamt  Protector  and  Triple  Life  Wax.  These  should 
be  rubbed  to  a high  gloss  with  absorbent  cotton. 

Power-driven  buffing  wheels  may  also  be  used  for  polish- 
ing. The  wheel  must  be  buffed  only  lightly  over  the 
surface  and  kept  constantly  in  motion  to  avoid  overheating 
of  the  plastic.  A hard-type  buffer  with  closely  spaced  mus- 
lin  disc  is  used  first,  followed  by  a soft-type  buffer  with 
discs  of  flannel  or  muslin  which  are  separated  by  one  or 
more  spacers  to  give  an  open  construction,  or  other  light 
fabric.  Plascor  and  Hanson-Van  Winkle-Munning  4M-30 
or  others  of  the  finer  grades  of  compounds  are  satisfactory 
buffing  agents. 


T reating  Scratches 

More  serious  scratches  require  treatment  with  water- 
proof  sandpaper.  The  sandpaper  is  first  thoroughly  wet- 
ted  and  then  wrapped  around  a felt  pad  or  wooden 
block.  The  coarseness  of  the  paper  to  be  used  is  determined 
by  the  depth  of  the  damage,  though  grades  coarser  than 
320  should  never  be  used. 

The  area  surrounding  the  scratch  is  first  sanded  with 
the  coarsest  paper  lubricated  with  water  or  soap  solution 
to  lower  surrounding  surface  to  the  depth  of  the  scar. 
A finer  grade  is  next  applied  to  remove  all  trace  of  scratches 
left  by  the  first  sanding.  Successively  finer  grades  are 
then  used  until  only  slight  abrasions  from  the  finest  grade 
of  sandpaper  remain.  Surfaces  should  be  thoroughly 
cleaned  between  each  sanding.  Afterwards,  the  entire 
sanded  area  is  buffed  and  then  polished  with  wax  to 
complete  the  removal  of  the  scratches. 

Repair  of  cracks  is  another  important  operation.  When 
a crack  develops,  any  force  acting  upon  the  panel  tends  to 
concentrate  its  effect  at  the  apex  of  the  fissure  and  extend 
its  length.  But  if  a hoie  is  drilled  at  the  very  end  of  the 
crack,  it  di  verts  the  force  around  itself  and  the  crack  does 
not  spread. 

Therefore,  as  the  first  step  in  a repair  job,  a hoie  Jfs”  to 
1/16"  diam.  is  drilled  at  the  apex  of  each  crack.  Pressure 


Strains  of  bullet-hole  radiating  cracks  relieved  by  drilling 


Bullet  hoie  patched  by  large  section  cut  from  acrylic  sheet 


Mounts  must  allow  for  metal-plastic  differences  in  expansion 


SEPTEMBER  1944 


PLASTICS 


63 


Curved  tuiiaces  repairod  by  forming  heated  patch  to  contour  and  holding  in  place  with  weight  or  clamp 


on  the  drill  must  be  gentle  to  avoid  chipping  the  material 
when  it  breaks  through. 

A patch  is  next  applied  over  the  crack  and  its  surround- 
ing  area.  It  may  be  cut  with  any  suitable  saw  from  a sheet 
of  acrylic  plastic.  The  entire  panel,  except  for  the  area  to 
be  occupied  by  the  patch,  is  masked  with  cellophane  or 
tape  resistant  to  cement. 

Cements  that  may  be  used  include  monomeric  methyl 
methacrylate  or  acrylic  plastic  ch'ps  or  shavings  may  be 
dissolved  in  ethylene  dichloride  and  spread  on  the  patch. 
In  an  eniergency  acetic  acid  may  also  be  used  as  a solvent 
for  the  chips  and  in  this  case  the  operator  should  wear 
rubber  gloves  for  protection. 

When  factory  cement  is  used,  one  side  of  the  patch  is 
masked  and  dropped  into  the  cement,  with  the  unmasked 
side  down.  After  it  has  soaked  until  the  surface  has 
softened,  the  patch  is  applied  to  the  panel.  It  is  moved 
about  to  scat  it  properly  on  the  panel  and  to  force  out  all 
air  bubblcs.  It  is  pressed  down  cvenly  and  held  in  place 
under  light  pressure  for  at  least  4 hr.  This  cementing  is 
similar  in  effect  to  a welding  operation,  for  the  cement 
softens  and  dissolves  the  two  pieces  to  be  joined,  the  cement 
and  softened  acrylic  fusing,  and  finally  hardening. 

Permanent  repairs  can  be  made  by  cutting  out  the 
damaged  area  and  cementing  a piug  of  methacrylate  into 
the  opening.  Fracturcd  scctions  away  from  edges  are  re- 
moved  by  making  a circular  cut  around  the  damaged  area 
with  a hoie  saw  or  other  equipment.  The  edges  of  the 
opctiing  are  then  tapered  evcnly  by  filing  or  sanding  and 
a "plug"  of  methacrylate  is  cut  to  fit.  The  material  used 
for  the  plug  should  be  thicker  than  that  used  for  the  cnclo- 
sure,  so  that  the  plug  can  be  sanded  to  exact  contour  after 
cementing.  The  plug  edges  should  be  tapered  to  a slightly 
steeper  angle  than  the  edge  of  the  opening.  The  p'ug  is  then 
heated  until  soft  and  is  formed  to  the  shape  of  the  opening 
by  pressing  it  firmly  in  place  and  allowing  it  to  cool.  The 
plug  is  then  removed,  its  edge»  softened  by  soaking  in 
cement,  and  is  replaced  in  the  opening  and  held  firmly  by 
a weight,  clamp  or  other  means. 

In  repairing  cracks  in  curved  panel»,  the  patch  must  first 
be  warined  until  it  is  soft  enough  to  be  shaped  to  the  con- 
tour of  the  panel.  It  may  then  be  formed  by  pressure  upon 
the  cracked  area.  When  cool,  the  patch  may  be  applied 
as  on  flat  surface,  but  after  cementing  it  must  be  held 
in  place  by  a weight  or  jig  of  the  same  contour  until  the 
cement  sets. 

A panel  split  in  two  pieces  by  a crack  may  be  tem- 


porarily  laced  together  with  cord  or  soft  wire,  threaded 
through  hoies  drilled  in  the  plastic  on  each  side,  about  yi" 
in  from  the  edge  of  the  crack  and  about  }i"  apart. 

Maintenance  frequently  requires  that  panels  be  removed 
from  enclosures  for  replacement  installation.  Panels  may 
be  mounted  in  any  one  of  the  common  types  of  channels, 
ineluding  a single  extruded  channel,  mounting  between  a 
metal  frame  and  a rubber  molding,  or  flush  installed  with 
rib  reinforcements. 

Certain  basic  precautions  apply  in  any  type  of  mounting. 
Changes  resulting  from  contraction  and  expansion  must  be 
anticipated.  Rising  temperatures  expand  the  methacrylate 
and  the  metal  mounting  at  different  rates,  the  plastic  some- 
times  expanding  two  to  three  times  as  much  as  the  metal. 
Unless  sufficient  space  is  provided  in  mounting,  varying 
temperatures  may  cause  the  panel  to  crack  the  frame. 
Sudden  drops  in  temperature,  conversely,  have  the  opposite 
effect — shrinkage  of  the  acrylic  panel  may  cause  it  to  fall 
from  its  mounting  unless  sufficient  channel  depth  is  pro- 
vided. 

For  the  same  reason,  installations  requiring  bolts  must 
provide  hoies  for  these  fastenings  of  sufficient  oversize 
to  avoid  development  of  excessivc  stresses  at  the  joints 
in  changing  temperatures.  Bolts  should  not  be  tight- 
ened  excessively.  A good  rulc  is  to  tighten  the  bolt  with 
moderate  hand  pressure,  then  turn  each  nut  back  slightly. 
Shoulders  or  spacers  should  be  used  wherever  possible  in 
bolting  to  avoid  undue  direct  pressure  on  the  plastic  ma- 
terial itself. 

In  mounting  all  acrylic  installations,  only  light  hand 
pressure  should  be  used  to  make  a panel  fit.  Forcing  should 
never  be  attempted.  If  a panel  does  not  slip  easily  into  the 
channeling,  it  should  be  replaced  by  another,  or  formed 
to  correct  size  and  shaped  to  fit. 

The  best  method  of  mounting  enclosure  panels  of  metha- 
crylatc  is  in  an  extruded  metal  channel  frame  with  a min- 
imum insertion  depth  of  H"  and  a width  sufficient  to  pro- 
vide clearance  for  a packing  strip  of  neoprene  or  neoprene- 
cork  composition  of  at  least  1/16*  thickness  on  both  sides 
of  the  plastic  sheet.  The  mouth  of  the  channel  should  have 
rounded  inner  edges  to  prevent  conccntration  of  stress  at 
that  point. 

Plastic»  have  many  advantages  for  aireraft  applications, 
particularly  light  weight,  case  of  fabrication  and  ability  to 
lend  themselves  to  repair  procedurc;  but  they  lack  the  sur- 
face hardness  of  glass,  and  are  easily  scratched  with  result- 
ing impairment  of  vision.  end 
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Plastic  Siphon  Tubes 
For  Irrigaiion 


B,  X 3.  X 


arden 


Extension  Agricultural  Engineer 
University  of  Nebraska 


Light  Weight  and  Labor-Saving 
Qualities  Create  Possibility  lor 
Widespread  Use  in  Farming 


DRASTIC  reduction  in  the  amount  of  labor  needed 
for  irrigating  row  crops  has  been  accomplished  by 
Nebraska  farmers  through  the  use  of  plastic  siphon  tubes. 

A few  years  ago,  several  farmers  who  were  faced  with 
a severe  labor  shortage,  conceived  the  idea  of  conducting 
water  from  filled  laterals  into  the  rows  of  crops  by  means 
of  siphon  tubes,  rather  than  with  lath  boxes,  which  were 
formerly  used. 

The  rate  of  flow  can  be  controlled  very  easily  by  moving 
the  siphon  tube  so  as  to  raise  or  lower  the  discharge 
end.  Trash  floating  on  the  surface  of  the  water  does  not 
give  as  much  trouble  in  the  clogging  of  siphon  tubes  as 
it  does  in  the  case  of  lath  boxes,  since  the  water  enters 
the  tube  below  the  surface. 

Plasties  Replace  Metals 

At  first,  metal  conduit  pipes  were  used  for  the  siphon 
tubes,  but  metal  soon  became  scarce  under  wartime  condi- 
tions.  It  was  then  that  Philip  Eshelman,  former  extension 
agricultural  engineer  at  the  University  of  Nebraska,  in- 
vestigated  the  possibility  of  using  plastic  siphon  tubes. 
These,  he  found,  were  not  only  just  as  satisfactory  in  per- 
formance, but  also  had  the  added  advantage  of  being  lighter 
in  weight,  so  they  could  more  easily  be  carried  from  place 
to  place  on  the  farm. 

This  season,  there  has  been  a great  demand  for  plastic 
siphon  tubes.  Manufacturers,  due  to  wartime  conditions, 
however,  have  been  unable  to  cut  and  bend  these  tubes 
properly  for  the  farmers.  The  latter  experienced  difficulty 
in  obtaining  the  tubes  in  small  quantities,  and  also  in 
having  them  cut  and  bent  to  suit  their  individual  needs. 


Fig.  2.  Modem  method  of  irrigating  row  crops  by  means 
of  plastic  siphon  tubes,  easily  moved  from  place  to  place 


Fig.  1.  Closed  type  take-out  and  lath  boxes,  formerly 
used  for  irrigation,  demanded  strenuous  "mudding  in'' 


Fig.  3.  Depression  in  ditch  bank  was  necessitated  by  use 
of  short  tubes.  Average  conditions  require  4 ft  length 
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Fig.  A.  To  bend  tubing,  sand  is  poured  into  it  and  the  ends 
are  corked  to  keep  tube  irom  losing  shape  when  heated 


Fig.  6.  Aiter  heating,  the  plastic  becomes  pllable  and 

tube  is  bent  to  form  an  induded  angle  of  115  to  120* 

Old  Method 

This  practice  has  now  bccomc  widely  accepted  among 
irrigation  fartners  throughout  the  Nebraska  area,  because 
it  elitninates  the  strcnuous  work  of  “mudding  in”  the  lath 
boxes  for  each  row  and  the  subsequent  hazard  of  ditch 
breaks  caused  by  lcakage  around  the  boxes. 

Figure  1 shows  the  arrangement  of  an  outlct  box  and 
the  lath  boxes  commonly  uscd  in  the  irrigation  of  such 
crops  as  potatoes,  corn  or  bects.  The  water  levcl  in  the 
lateral  is  raiscd  by  nteans  of  a check  dam.  By  raising  the 
slide  in  the  outlet  box,  a Dow  is  allowed  to  enter  the  sec- 
ondary  ditch,  from  which  water  is  mcasured  into  each 
row  by  means  of  lath  boxes  set  in  the  bank  of  the  sec- 
ondary  ditch. 

Dlttrlbutlon 

One  retail  finn,  The  Cozad  Implement  Co.  of  Cozad. 
Neb.,  realizing  the  merit  of  the  tubes,  arrangcd  to  become 
a distributor  for  them  and  to  preparc  thcm  in  advance  for 
the  farmer.  The  company  has  scarcely  been  able  to  keep 
pace  with  the  large  demand. 

If  manufacturers  cut  and  bent  the  tubes  at  the  factory, 
this  would  be  a boon  to  irrigators,  as  it  would  doubtless 
result  in  improving  the  hydraulic  flow  charactcristics  of 
tubes,  and  in  increasing  rate  of  flow  by  flaring  the  ends. 


Fig.  5.  Second  step  in  bending  is  to  place  tube,  with 
sand  securely  corked,  into  water  heated  to  200°  F 


Fig.  7.  Final  step.  after  tube  has  cooled,  is  to  pour 
out  the  sand.  which  may  be  saved  for  possible  re-use 

The  rate  can  be  increased  at  least  10%  by  this  method.  I 
Main  types  of  plastics  used  for  the  tubes  are  Dow's  I 
Sara H,  Monsanto's  Nitron,  a Fcderalite  thcrmoplastic  rcsin,  I 
Extruded  Plastics'  Tulox  TT  and  a cellulose  acetate  buty-  1 
rate  made  by  Detroit  Macoid  Co.,  the  latter  offering  pre-  I 
bent  tubes.  Cozad  has  set  up  equipment  which  will  bend  5000  1 
tubes  per  dav.  It  has  been  found  that  tubes  bent  by  farmers  I 
themselves  often  collapse  during  the  bending  process.  Some  4 
have  found  that  placing  a flcxiblc  metal  tube  inside  the  1 
plastic,  then  heating  and  bending,  improves  results,  since  1 
the  metal  does  not  bend  sharply  at  any  spot.  After  cool-  I 
ing,  the  metal  is  removed. 

Post-War  Uses 

Permancncy  of  the  plastic  siphon  tul>e  development  is  I 
indicatcd  by  their  weight  and  resilicncy  advantages  over  1 
metal.  Farmers  drive  over  thcm  with  cars  with  no  appar-  I 
ent  damage.  While  costlier  than  such  metal  tubes  as  I 
aluminum,  they  would  not  l>c  as  easily  crushed.  Resilicncy  I 
in  warm  wcather  is  another  favorable  quality  of  the  plas-  fl 
tie.  A transparent  tube  has  an  advantage  over  colored  I 
plastic  or  metal  tube  in  that  the  farmer  can  check  1 
water  flow.  Also.  plastics  do  not  rust  or  decompose  fl 
with  ordinary  usc.  To  last,  they  must  have  high  impact  fl 
strength.  knd  fl 
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MEYERCORD 


THE  MEYERCORD  CO.,  CHICAGO  44,  ILL. 


More  sales  are  made  . . . turnover  is  greater 
and  profits  are  larger  ...  on  products  dec- 
orated  with  Meyercord  Deeals.  Why? 

Because  Decorative  Deeals  create  eye 
appeal,  attract  favorable  attention,  and 
make  products  stand  out.  Eye  appeal  means 
buy  appeal!  Your  produet  has  to  be  seen  to 
be  so!d\  That's  why  more  and  more  sales- 
wise  manufaeturers  are  decorating  their 
products  with  Meyercord  Decorative 
Deeals.  They  know  that  Meyercord  Deeals 
them  hand-painted  effects  at  a fraction 
the  cost.  They’re  durable,  washable,  avail- 
able  in  any  colors,  sizes,  designs,  — and 
easily  applied  at  production-line  speed. 

Decide  now  to  give  your  produet  a head 
start  in  the  post-war  race  for  sales.  Consult 
us  now... send  a sampleof  your  produet  for 
recommendations  or  write  for  conipletc  de- 
tails — no  obligation.  Address  Dept.  84-9. 

fetuf  'Ufa'1  flo+uL . . , a+td  Keefx  <7Ue*til 


WORLD  S LARGEST  MANUFACTURERS  OF  DECALCOMANIA 


t 
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Lucite  -Bu ta  ci te — 

Jt  New  Piastic  Laminate 

Shatter  Resistance  and  Self-Sealing  Properties 
Achieved  Through  Use  of  Rubbex-Like  Jnterlayer 


BY  inserting  sheets  of  Bulacile  polyvinyl  butyral  between 
two  layers  of  Lucile  methyl  inethacrylate  resin, 
DuPont  has  achieved  a new  type  of  laminate  which  has 
high  resistance  to  shattering  and  cffectively  reduces  open- 
ings  caused  by  various  missiles  so  that  internal  air  pres- 
sure,  in  the  case  of  pressurized  compartments,  will  not  be 
instantly  lost. 

A progress  report  has  recently  been  issued  by  DuPont 
revealing  the  results  of  significant  tests  made  with  the  new 
sheeting  in  various  forms,  based  chiefly  on  the  types  of 
shapes  employed  in  aircraft  enclosures.  It  has  already 
been  announced  that  the  3-ply  enclosures  play  an  impor- 
tant role  in  maintaining  pressure  in  the  cabins  of  the 
Boeing  B-29  Supcrfortress.  A hoie  made  in  trans- 
parent enclosures  can  easily  be  sealcd  after  being  pierced 
by  bullets,  before  the  air  pressure  of  the  conipartment 
shows  apprcciable  drop. 


Comparison  with  Lucite 

When  using  laminatcd  Lucite-Butacite  sheeting,  pres- 
surized bomber  noses,  gun  turrets  and  blisters  are  not  de- 
molished  when  penetrated  by  bullets.  At  ordinary  tem- 
peratures,  and  even  under  pressure,  the  hoie  left  by  the 
bullet  is  small,  and  the  amount  of  shattering  is  not  exces- 
sivc.  In  most  cases  the  hoie  may  be  sealed  promptly  with 
a patch.  Solid  acrylic  plastics  tcnd  to  shatter  beyond  repair 
when  struck  under  conditions  of  low  tcmperature  and 
high  pressure. 

Experience  gained  by  tlic  company  in  the  produetion  of 
the  rubber-like  Bulacile  sheeting  for  the  interlayers  of 
laminated  auto  safety  glass  was  the  forerunner  of  the  new 
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T*n*lla  stranqth  wtth  rapld  loadinq  CtrdM  rapt*- 
•ant  mw  laminat*  balora  acc*larat*d  waatharlng: 
triangla*  aftarward;  brokan  lina  I*  aolld  'XucHa" 


Double-*heor  *trip  type  of  stotionary  mount  recommended 
for  installing  semicyhndrical  shapes  of  new  laminate 

piastic  sheeting.  The  weight  per  sq  ft  of  the  laminate  is 
less  than  that  of  an  equivalent  thickness  of  solid  acrylics 
formerly  used.  It  is  equally  as  transparent,  and  is  readily 
adaptablc  to  a variety  of  mounting  techniques  which  per- 
mit  the  elimination  of  obstrueting  metal  parts  and  ribs 
from  the  line  of  vision. 

The  value  of  the  sheeting  to  low-flying  aircraft  is  ap- 
parent, when  it  is  noted  that  these  are  confrontcd  with 
the  hazard  of  birds  and  rupture  from  flying  ice. 

An  important  part  of  the  rcsearch  involved  in  devel- 
oping  the  sheeting  was  played  by  a special  adhesive  to 
accomplish  the  lantination  of  the  three  plics. 

Specific  gravity  of  the  sheeting  is  less  than  that  of  solid 
acrylic  now  used  in  aircraft  struetures.  It  can  be  formed 
and  fabricated  with  the  same  ease  as  that  now  employed 
with  solid  acrylic.  For  hentispheres  or  similar  deeply- 
drawn  struetures,  contpression  forming  by  nteans  of  male 
and  female  dies  or  positive  air  pressure  dies  is  recom- 
mended in  place  of  vacuutn  drawing. 

Test  Results 

Tests  conductcd  with  Lucile  and  with  Lucite-Butacite 
sheets  proved  a marked  contrast  between  the  rcaction  of 
the  former  and  the  latter  under  pressurization  to  a 
bullet  from  a .50-cal.  gun.  In  the  case  of  semi-eylinders  of 
solid  acrylic  0.5*  thick  before  forming  at  — 40’  F with 
a pressure  differential  of  7.5  psi,  complcte  rupture 
of  the  entirc  unit  occurrcd.  In  the  case  of  a laminatcd 
Lucile-Buiacite  sheet  of  0.375”  thickness,  a pressure  diflfer- 
cntial  of  7.5  psi,  and  at  a temperature  of  77*  F,  the  Bulacile 
effected  complcte  scaling  of  both  exit  and  entry  hoies. 
When  the  temperature  was  reduced  to  — 40*  F,  the  hoies 
«lid  not  self-seal,  but  the  size  of  the  hoie  was  small  enough 
to  rctard  pressure  loss  and  permit  quick  patching. 
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W ave  Length  (Millimicrons) 

Spectral  tiansmission  of  laminated  'Tucite-Butacite"  of  0.4"  fhickness,  indicating  that  the  laminate  absorbs  more 
ultra-violet  rays  than  does  solid  acrylic,  a property  which  may  prove  of  value  in  the  minimizing  of  sunburn 

The  contrast  between  solid  acrylic  and  the  laminate  was 
even  more  striking  in  the  test  of  domes  50"  in  diameter 
with  an  18"  draw.  Where  the  solid  acrylic  dome  (0.5" 
thick  before  forming)  completely  disintegrated  under  fire, 
with  an  inside  air  temperature  of  50°  F and  outside  air 
temperature  of  — 49°  F,  and  a pressure  differential  of  5 
psi,  the  laminate  (0.625"  thick  before  forming)  showed 
only  small  hoies  under  similar  conditions  of  temperature 
and  pressure. 

The  laminate  dome,  after  being  pierced,  was  patched 
and  re-pierced  in  a different  spot  with  the  same  calibre 
gunfire.  The  patched  area  remained  intact,  withstanding 
re-pressurization  and  the  shock  of  a second  bullet. 

Mechanical  Properties 

Difficulties  are  presented  in  obtaining  reliable  data  on 
the  mechanical  properties  of  laminated  Lucite-Butacite, 
chiefly  because  it  is  a non-isotropic  material  made  of  outer- 
layers  of  rigid  methyl  methacrylate  sheeting  with  inter- 
layers  of  flexible  polyvinyl  butyral  sheeting.  Variation  in 
the  ratio  of  thickness  between  outerlayers  and  interlayers 
makes  a great  difference  in  physical  properties.  Also,  the 
direction  in  which  a load  is  applied  influences  the  values 
obtained.  Most  of  the  data  presented  in  the  accompanying 
graphs  are  based  on  laminates  0.4"  thick,  composed  of 
0.125"  outerlayers  and  0.15"  interlayer,  with  values  cal- 
culated  on  the  entire  cross-section  rather  than  the  Lucite 
alone. 

Optical  Q ualities 

When  properly  manufactured  and  formed,  the  laminate’s 
optical  qualities  are  equal  to  those  of  a similar  structure 
of  solid  acrylic  of  the  same  thickness.  The  refractive 
index  of  the  laminate  is  1.47. 

Butacite  gives  a faint  yellow  color  to  the  laminate, 
which  helps  reduce  the  intense  glare  of  the  sky  at  high 
altitudes.  The  interlayer  also  absorbs  a large  portion  of 
heat-generating  infra-red  rays. 


Thermal  Properties 

The  lowest  temperature  at  which  the  interlayer  retains 
self-sealing  tendencies  is  about  5°  F or  — 15°  C,  above 
which  the  self-sealing  occurs  to  some  extent  if  the  bullet 
is  tumbled,  and  becomes  more  effective  as  the  temperature 
( Continued  on  page  97) 


For  pressurized  application,  this  flanged  mount  is  recom- 
mended,  provided  load  is  borne  tangent  to  the  dome 
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Synthetic  Resin  Glue 

Casein  Co.  of  America 
New  York,  N.  Y. 

A synthetic  resin  glue,  “Cascophen  RS-216,”  sets  at  ordinary 
room  temperatures,  is  boilproof,  moldproof,  and  is  reported  to 
surpass  the  best  properties  of  durable  cold-set  glues. 

Relatively  expensive  at  present,  it  is  recommended  for  work 
where  complete  durability  is  required  and  where  joints  cannot 
be  heated,  such  as  the  gluing  of  thick  laminations  for  airplane 
propellers,  heavy-duty  built-up  arches  and  beams,  aircraft  spars 
and  assemblies,  etc (74) 


Tenite  Scales 

A.  Leitz  Company 
San  Francisco,  Cal. 

New  Tenite  architects’  and  engineers’  scales  are  molded  by 
American  Molding  Co.,  San  Francisco,  for  A.  Leitz  Co.  of 
tliat  city. 

These  all-plastic  scales  are  said  to  be  much  more  accurate 
and  less  likely  to  warp  than  those  of  box  wood  to  which  strips 
of  cellulose  nitrate  are  cemented. 

The  Tenite  scales  are  white,  with  easily  legible  black  lines 
and  figures.  Stripes  in  different  colors  painted  on  each  side  of 
triangular  scales  facilitate  finding  the  desired  scale (75) 


Fuel  Gages 

Celanese  Corp.  of  America 
New  York,  N.  Y. 

Transparent,  non-shattering  plastic  fuel  gages  have  been 
developed  employing  either  Lumarith  or  Celluloid.  The  gages 
come  m a variety  of  thicknesses  and  lengths  and  are  used  in 
planes,  tanks,  amphibia,  and  on  many  types  of  war  and  indus- 
trial  machinery. 

The  demand  for  these  gages  is  extremely  high  because  severe 
impact  does  not  dent  or  break  them.  However,  this  need  is 
being  met  without  difficulty  due  to  the  fact  that  the  gages  can 
be  speedily  and  economically  made  of  Lumarith  and  Celluloid 
Products  of  the  Celanese  Celluloid  Corp.,  Plastics  Division  of 
Celanese  Corp.,  by  any  of  the  more  common  fabricating  pro- 
cesses  (76) 

"V"-Way  Hydraulic  Vise 

Reimuller  Bros.  Company 
Franklin  Park,  111. 

Rugged,  “V”  ways,  semi-steel,  with  precision  construction 
and  simplified,  all  steel  hydraulic  foot  control,  are  features  of 
this  hydraulic  unit. 

The  vise  is  designed  to  meet  the  problems  of  mass  produc- 
tion  as  well  as  being  especially  suited  for  holding  or  handling 
material.  The  unit  can  be  mounted  vertically  and  used  for  a 
production  press  on  small  precision  upsetting,  heading  and 
other  small  operations  requiring  dies  or  tooling. 

Only  two  levers  are  used  in  the  hydraulic  foot-control.  One 
to  apply  pressure  up  to  rated  tonnage;  the  other  for  release 
which  has  a two  speed  return.  No  outside  air  lines  or  power 


To  simpllfy  for  our  readers  the  task  of  obtaining  detailed  Informa- 
tion regarding  the  new  producfs,  processes  and  trade  literature  de- 
scribed  herein,  PLASTICS  offers  the  prepaid  postcard  inserted  here. 

In  rapidly-moving  times  such  as  these,  keeping  up  with  every  latest 
development  in  one's  field  is  a "must."  War's  insatiable  demand 
for  swifter  production,  and  the  competitive  drive  toward  lower  manu- 
facturing  costs  require  that  all  avenues  leading  to  a solution  of  these 
problems  should  be  explored  thoroughly. 

Each  item  in  this  section  is  keyed  with  a number,  which  should  be 
entered  on  the  postcard  to  facilitate  identifymg  the  exact  produet, 
process  or  publication  about  which  information  is  desired. 


are  needed  and  unit  is  self  air  eliminating.  Operators’  hands 
are  free  for  work. 

The  new  vise  is  portable  in  that  it  is  equipped  with  flexible 
hydraulic  hose  which  lends  adaptability  to  use  on  other 
machines.  Two  slzes  are  available : 4 ton  with  4"  opening, 
and  7 ton  with  7"  opening (77) 


Plastic  Foam 

General  Electric  Co. 

Schenectady,  N.  Y. 

A plastic  foam,  reported  to  be  lighter  than  rock  wool,  glass 
or  cork  and  lower  in  heat  conductivity  than  any  of  the  three, 
has  been  announced.  Its  present  uses  are  secret  but  after  the 
war  it  promises  to  have  many  peace  time  applications,  espe- 
cially for  insulation.  (See  photo  below). 

The  material  is  self-raising  and  self-curing;  resembling 
molasses,  it  will  begin  to  foam  or  expand  within  2 to  5 min 
after  mixing  stops  and  cures  without  application  of  heat  or 
any  other  element.  It  will  foam  into  30  times  its  own  size  in 
about  10  min.  What  little  heat  is  needed  is  self-generated  by 
the  mixture  itself. 

This  type  of  foamed  plastic  weighs  less  than  2 lb  per  cu  ft, 
while  another  type,  of  greater  mechanical  strengtih  but  weigh- 
ing  7 to  8 lbs  per  cu  ft,  has  also  been  developed (78) 
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Acid  Tank  Lining 

E.  I.  DuPont  da  Nemours  & Co. 

Wllmlngton.  Del. 

Resistance  of  methyl  methacrylate  resin  to  attack  by  acids  is 
the  basis  for  usc  of  the  plastic  as  lining  for  28,000  gal  tanks 
holding  chromic  and  sulfuric  acid  anodizing  Solutions  in  the 
trcatment  of  aluminum  alloy  aircraft  parts. 

Sheets  of  Lucite  line  the  huge  tanks  in  which  aluminum  parts 
are  given  sur  face  oxidizing  treatment  at  the  Curtiss-Wright 
Corp.  plant,  Columbus,  O.  They  are  reportcd  to  have  extended 
the  life  of  the  tanks  indcfinitely.  Lucite  is  not  affected  by  sud- 
den  tempcraturc  changes  nor  by  the  15%  chromic  acid  solu- 
tion.  (Sec  photo  above). 

It  is  statcd  plant  offlcials  have  found  Lucite  less  cxpensive, 
lighter,  less  subject  to  breakage,  and  casier  and  safer  to  handle 
than  the  material  which  the  plastic  rcplaced.  The  linings  were 
installed  as  the  result  of  the  company’s  expcricnce  with  Lucite 
tuhes  as  insulation  for  parts  while  exposed  to  electrolytic  action 
of  acid  haths.  The  plastic  was  credited  with  doubling  output 
of  anodizing  equipment  at  the  plant (79) 


Tlameproof  Cloth 

United  States  Rubber  Co. 

New  York.  N.  Y. 

A glass,  flamcproof,  synthetic  rubber  coated  cloth  has  been 
developed  with  great  tensile  strength  at  abnormally  high  tem- 
peratures,  extreme  lightness  in  weight  and  high  tear  resist- 
ancc.  It  is  fireproof,  gasolinc  proof,  oilproof,  grcascproof, 
waterproof,  mildew  and  insectproof,  and  not  affected  by  acids 
or  alkalis. 

An  important  usc  is  to  protect  pcrsonnel  in  Superfortresses 
and  Flying  Fortresses  at  high  altitudes  by  eliminating  possible 
breaks  in  metallic  heating  ducts  caused  by  vibration  and  other 
factors.  By  sealing  joints  in  metallic  hot-air  ducts,  this  ma- 
terial gives  the  plane’s  heatcr  system  greater  efliciency,  insur- 
ing  essential,  quick  distribution  of  heat. 

In  fast  comhat  planet  operating  at  high  altitudes,  small  open- 
ings  have  to  be  left  between  joints  of  metallic  hot-air  ducts 
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to  allow  for  vibration,  expansion  and  contraction.  Sealing 
these  openings  tightly  with  a light-weight  cloth,  strong  enough 
to  withstand  the  great  heat  that  passes  through  the  hot-air 
ducts,  has  for  years  been  a problem  to  aviation  experts.  The 
development  of  synthetic  coated  flameproof  glass  cloth  solved 
the  problem. 

Double-coated,  this  same  glass  cloth  is  also  being  used  for 
gun  bore  aligning  targets,  as  it  retains  it  shape  without  stretch- 
ing  or  distortion  of  the  gun  sighting  pattern.  The  new  type 
targets  act  as  a means  for  frequent  checks  of  gun  bore  aligtt- 
ment  with  the  gun  sighting  telcscope. 

Finished  weight  of  the  double-coated  glass  cloth  is  only  7.6 
oz  per  sq  yd,  and  the  single-coated  cloth  used  for  the  metallic 
hot-air  duet  weighs  only  five  oz  per  sq  yd. 

Aviation  companies  at  present  employing  this  material  in 
aircraft  building  are  also  testing  it  for  many  other  war  uses. 
Made  in  a variety  of  gages  from  0.006”  to  0.040”  and  in  tensile 
strengths  from  165  to  800  1b  per  in.  many  post  war  uses  are 
indicated (80) 


Time  Delay  Relay 

R.  W.  Crcnner  Co.,  Inc. 

Centerbrook,  Conn. 

Model  TD6  time  delay  relay  was  developed  to  protect  trans- 
mitter  and  electronic  tubes. 

It  has  a cam-opcrated  switch  mechanism ; is  mounted  in  dust 
and  moistureproof  Bakelite  case  for  panel  mounting;  and  has 
a visible  index  showing  open  and  closed  position  by  means  of 
graduated  indicating  dial,  and  four  screw-type  terminals  for 
motor  and  switch  circuits.  A totally  endosed  switch  unit  is 
used,  having  definite  snap  action  and  positive  lock  in  both 
operating  positions (81) 

Electrical  Indicating  Instrument 

W.  W.  Boes  Company 
Dayton,  Ohio 

These  instruments  are  housed  with  cascs  and  bases  molded 
by  Peeto  Molded  Products,  Inc.,  Cincinnati,  from  Bakelite. 

They  are  designed  to  withstand  the  effccts  of  stray  mag- 
netic  fields,  salt  spray,  shock  of  rough  handling  or  plane  vibra- 
tion to  which  they  may  he  exposed (82) 


Moisture  Meter 

C.  I.  Tagliabue  Mig.  Co. 

Brooklyn.  N.  Y. 

This  dielectric  type  moisture  meter  is  designed  for  nicas- 
uring  the  moisture  content  of  powders  or  granular  ma- 
terials such  as  dehydrated  foods,  soaps,  flour,  plastic  mold- 
ing  materials  and  items  for  which  tbeir  other  electrical  con- 
ductance  instruments  are  not  suitable. 

The  meter  is  planned  for  precise  measurement  of  the 
dielectric  property  of  a test  samplc,  and  it  is  clectrically 
simple  but  extremely  sensitive.  This  sensitivity  is  not  only 
the  result  of  a unique  electronic  method  but  also  advantage 
is  taken  of  the  fact  that  the  dielectric  constant  of  water  is 
about  80  while  that  of  cotnmon  substanccs  is  less  than  10. 
Thus,  a slight  change  in  moisture  content  has  a marked 
effeet  (in  nearly  all  cascs)  on  the  dielectric  constant  of  a 
substance.  The  manufaeturer  states  that,  by  using  this 
meter,  moisture  determinations  can  be  made  in  less  than  2 
min (83) 

Transparent  Machinery  Models 

Strtckor  Brunhuber  Corp. 

New  York.  New  York 

The  firm  specializes  in  developing  transparent  working 
models  to  demonstrate  operating  principlcs  of  certain  types  of 
devices.  These  have  five  chief  values:  One  is  to  provide  key 
personnel  with  a preview  of  a proposed  produet,  thus  putting 
the  designer's  ideas  in  aetual  form ; second,  to  provide  a means 
of  checking  the  product‘s  aetual  against  its  pietured  appearance ; 
third,  to  gauge  what  the  sales  appeal  will  be  with  prospective 
customers;  fourth,  to  judge  tolerance  rcquirements,  operating 
costs  and  possible  diffirulties  in  produetion  can  be  anticipated, 
with  consequent  savings  in  tools  and  dies;  and  fifth,  mcchani- 
cal  operations  can  be  studied  in  advance  of  manufaeture. . (84) 
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Formica  Forming  Press 

Formica  Insulation  Co. 

Cincinnati,  O. 

Cut  blanks  of  laminated  Formica  can  now  be  fashioned  into 
a variety  of  shapes  with  the  aid  of  a forming  press.  Hereto- 
fore,  it  was  necessary  to  build  molds  to  shape  the  material. 

The  engineering  department  at  the  plant,  howeVer,  with  the 
aid  of  aircraft  engineers,  found  that  the  cured  sheet  could 
be  heated  to  a temperature  just  under  the  blistering  point, 
and,  if  stamped  quickly,  could  then  be  formed  to  shape.  This 
shape  is  maintained  by  the  product. 

The  press  (above,  with  raw  material  at  left  and  products  at 
right)  used  has  inexpensive  dies  of  wood  or  Pregwood,  the 
latter  a Formica  laminate  used  in  propellers (85) 


New  Type  Goggle 

Polaroid  Corp. 

Cambridge,  Mass. 

Men  of  the  U.  S.  Army  Air  Forces  are  now  being 
equipped  with  a new  Polaroid  goggle,  which  enables  fliers 
to  see  in  every  direction  because  it  is  equipped  with  an  8" 
plastic  shatterproof  lens  extending  from  one  side  of  the  face 
to  the  other.  Frame  and  lens  together  protect  eyes,  cheeks 
and  forehead  from  frostbite  caused  by  sub-zero  stratosphere 
temperatures  and  from  burns  caused  by  flash  fires  around  fuel 
and  oxygen  lines  which  have  been  hit  by  incendiary  bullets. 

Officially  designated  AAF  Type  B8,  the  new  goggle  was  de- 
signed  by  Polaroid  engineers  in  cooperation  with  the  AAF 
Materiel  Command.  The  flexible  frame  of  the  new  goggle 
fits  all  shapes  and  sizes  of  heads  and  faces. 

Each  B8  goggle  comes  in  a kit  which  contains  interchange- 
able  green,  amber  and  crystal-clear  plastic  lenses.  The  clear 
lens  provides  wind-protection ; the  green  is  for  sunny  days; 
the  amber  makes  haze-covered  targets  easier  to  see (86) 


Thermo-Eleclric  Glue  Heafer 

Divine  Bros.  Co. 

Utica,  New  York 

This  multiple  pot  system  in  cabinet  type  consists  of  the 
following:  Full  set  of  pots  with  covers,  one  thermometer, 
one  glueometer,  measuring  dippers — one  for  water  and  one  for 
glue  included. 

The  heater  offers  many  advantages,  among  which  are: 
(1)  By  heating  glue  pots  in  rotation,  it  is  possible  to  have 


Featured  in  the  next  issue  of  pfaStlCS — 


PREVIEW  OF  "VELON" 

Complete  døtails  concerning  a new  plastic  upholstery  iabric 
with  extraordinary  characteristics  and  vast  potentialities  lor 
expansion  into  new  fields,  competing  with  wool,  leather  and 
xnohair.  Woven  from  extruded  vinylidene  chloride  fibers,  it  is 
highly  resistant  to  a wide  variety  of  iniluences. 


s"b“"b"°  pkstics 


Whether  for  now  or  post  war,  our  oxpertsnco, 
Ingenulty,  understandlng  of  Industrlal  requlre- 
ments,  and  the  equlpment  to  produco  both 
Injectlon  moldlng  and  laminated  plastlcs — are 
at  your  call  In  meetlng  your  needs,  whether 
for  a "part"  or  a "complete  unit."  Write  for 
booklet  showlng  the  work  we  are  dolng 
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fresh,  strong  glue  at  all  times;  (2)  Wheel  heads  last  longer, 
polish  more  pieces  per  head ; (3)  A separate  pot  for  each  graiti 
sizc  prcvents  mixing  coarse  with  fine  grains  eliminating  un- 
necessary  scratches;  (4)  Pot  covers  keep  the  heating  glue 
dean,  keep  water  tank  hot  when  pots  are  removed,  prevent 
forming  of  glue  scum  which  must  be  skimmed  off;  (S)  Pol- 
ished  aluminum  (or  spun  copper)  glue  pots,  fitted  with  han- 
dles for  easy  lifting,  make  possiblc  fast  dcaning;  (6)  Glue 
density,  important  to  wheel  head  success,  is  controlled  to 
exacting  batch-to-batch  uniformity  by  glueomcter  and  dippers. 

The  thermostats  controlling  the  temperature  at  all  times, 
make  it  simple  to  run  and  the  insulated  water  tank  make  it 
economical  (87) 


Needle  Pyrometer  for  Pre-Heat  Testing 

Cambridge  Instrument  Co. 

New  York,  N.  Y. 

New  application  involving  determination  of  temperature  of 
preforms  heated  by  high  frequency  current  when  either  ther- 
mosetting  or  thermoplastic  materials  are  used. 

The  instrument  gives  a reading  instantly  upon  insertion  of 
the  needle  into  the  preform,  thus  providing  a means  for  ad- 
justing  the  time-cycle  of  the  pre-heater  for  close  temperature 
control.  It  may  also  l>e  used  in  checking  the  uniformity  of 
heating  throughout  a single  preform.  (Photo  left.) 

Combination  Cambridge  instrument  models  are  available 
which  have  interchangeable  roll,  mold  and  needle  thermocouple 
attachments  (88) 


Heat-Resislan t Vinyl  Tubing 

The  National  Vamished  Products  Corp. 

Woodbridge,  New  lersey 

Designated  as  N a Ivar  400  Series,  the  new  tubing  has  the 
same  electrical  properties  as  conventional  tubings,  but  with 
far  better  heat  endurance,  resistance  to  oil  embrittlemcnt  and 
resistance  to  gasoline-benzol.  It  is  available  on  the  same 
priority  as  standard  vinyl  tubing. 

Wires  insulated  with  the  product  may  be  soldered  without 
special  tcchniquc  and  without  flow  or  opening  of  the  tube  at 
the  soldering  point.  It  has  a tensile  strength  of  more  than 
3000  psi,  with  elongation  from  170%  to  410%,  and  remains 
flexible  down  to  — 80°  F.  It  is  chemically  inert,  and  is  suit- 
able  for  oil  lines,  sheathing  and  other  protective  coverings  where 
adverse  oil,  solvent  or  acid,  vibration  and  temperature  condi- 
tions  are  severe. 

Dry  diclectric  strength  average  1000  v per  mil ; after  dip- 
ping  in  tap  water  for  24  hr,  it  averages  800  v per  mil  and  over. 
The  power  factor  at  60  eydes  and  at  room  temperature  is 
6% ; d-c  insulation  resistance  is  lSxlO10  inohms  (89) 


A New  Low-Cost  DURO  Quality 
SHAPER,  GARVER,  ROVTER 

Thls  new  three  in  one  Routsr,  Carver  and  Shaper  has  provon  a boon  to  metal- 
working  shops.  It  is  id  sal  lor  routing  non  ferrous  metals  and  many  othor  operations. 
Can  b«  sst  up  lor  timesavlng  dupilcats  routing  and  voining. 

Combines  high  spssd  (20.000  R.P.M.)  power  (1200  watte  at  the  spindle)  and  solid, 

heavy  constructioa  that  gives  smooth,  vibrationlees  cutting.  Is  extremely  flexible 

can  be  trans lormed  qulckly  into  a Shaper.  Standard  equipment  handles  >/«".  S/16" 
and  H"  bits  for  routing — 5/16"  and  Vfc"  shaper  cutters.  Has  many  special  lea  tures 
tndudlng:  Specially  deeigned  G.  E.  Universal  Motors,  New  Departure  Precision  ball 
beartngs.  precision  machining  throughout:  Table  can  be  instantly  adjusted  to  any 
height  without  holding  loot  pedal.  Chuck  is  part  ol  spindle  and  holds  adaptor  and 
cutter  extremely  close  to  work  thus  preventlng  whip.  Many  other  exdusive  features 
Unusuatly  low  priced. 

Send  for  DURO  CATALOG 
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Self-Tapping  Screws 

Parker-Kalon  Corp. 

New  York,  N.  Y. 

Engineering  and  production  data  about  the  application  of 
self-tapping  screws  is  given  in  the  new  Users’  Guide;  18 
pages  file  size,  tab-indexed,  spiral  bound,  and  arranged  with 
wall  hanger.  Included  is  a selector  chart  telling  at  a glance 
which  of  nine  types  of  self-tapping  screws  to  use  in  various 
materials.  Tables  give  recommended  hoie  sizes,  stock  sizes 
and  data  on  use  of  each  type  of  P-K  self-tapping  screw 
under  different  conditions. 

Application  information  covers  use  of  self-tapping  screws 
in  sheet  metal,  steel,  castings,  plastics,  plywood,  asbestos 
and  other  compositions. 

Because  of  paper  shortage  and  cost  of  the  unit,  distribution 
of  the  publication  is  limited  to  engineering  and  production 
executives (90) 

Exlruded  Parts  Catalog 

B.  F.  Goodrich  Co. 

Akron,  O. 

Data  about  the  process  of  extruding,  and  products  that 
can  be  made  from  natural,  synthetic  and  reclaimed  rubber 
and  plastics,  is  contained  in  a 12  page  illustrated  catalog 
“The  Process  of  Extruding.” 

It  tells  how  two  different  materials  can  be  extruded  to- 
gether  to  produce  a reinforced  part,  such  as  a rubber- 


coated  masonite  strip  used  in  refrigerators;  or  a piece  of 
sponge  rubber  cord  extruded  with  a smooth  rubber  coating 
on  all  sides  to  form  a tubular  gasket  of  high  compressibility 
and  low  permanent  set;  and  how  cork  can  be  introduced 
into  rubber  compounds  for  the  extrusion  of  light,  flexible 
insulation  tubing.  Manufacturing  limitations  — how  hard 
or  soft  the  stock  may  be  and  size  limits  of  various  shapes  — 
are  also  given (91) 

High  Frequency  for  Preforms 

Federal  Telephone  & Radio  Corp. 

Newark,  New  Jersey 

To  meet  the  need  for  introductory  literature  explaining 
Megatherm  electronic  high-frequency  heating  of  preforms,  as 
displayed  at  the  Plastics  Industry  Trade  Show  in  Chicago,  the 
company  has  issued  a folder  outlining  the  principle  behind  the 
process  and  selected  applications. 

Two  types  of  heating  are  described — dielectric,  in  which 
common  organic  materials  can  be  heated  uniformly  and  speed- 
ily ; and  inductive,  used  for  case  hardening,  brazing,  solder- 
ing,  spot  annealing  and  general  heat  treatment (92) 

Precision  Lathe  Line 

South  Bend  Lathe  Works 
South  Bend,  Indiana 

Varied  work  of  precise  quality  can  be  performed  by  a line 
of  lathes  produced  by  this  company,  according  to  Catalog  No. 
150  just  published.  Lead  screw  thread  is  tested  for  accuracy 
of  lead  with  optical  measuring  equipment  accurate  within 
.00005"  in  30". 

Several  of  the  units  feature  the  underneath  motor  drive, 
enclosed  in  a cabinet  below  the  headstock  and  providing  many 
spindle  speeds  ranging  from  21  to  1357  rpm. 

Attachments  and  accessories  available  include  a taper  for 
turning  and  boring  all  types  of  tapers,  draw-in  collet  chuck 
attachment,  milling  and  keyway  cutters,  electric  grinders,  chip 
and  oil  pans,  thread  dial  indicators,  micrometer  carriage  stops, 
center  and  follower  rests,  handlever  double  tool  cross  slides 
and  handlever  bed  turrets (93) 
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CURTIS  Air  Compressor 

“Vital  to  Our 


<£ 


Wartime  Operations” 

Bronze  Alloys 
Company 


Having  rccently  in- 
stallcd  a new  Curtis 
Air  Compressor  due 
to  an  incrcascd  de- 
mand  for  air,  Mr. 

Albert  Vignc,  Presi- 
dent of  Bronze  Alloys 
Co.,  St.  Louis,  writes : 

"The  air  from  this  com- 
preuor  is  used  throughour 
our  foundry  to  operate 
tnolding  machines,  vibra- 
tor* and  air  tools  such  as 
(hipping  hammers  and 
hand  grinders.  As  you 
know,  a Jependable  and 
unsnttrrupted  source  for  c am- 
pre s sid  air  ir  vital  tv  tur  operations — we  Can’t  do  without  it. 
To  say  that  we  are  clatcd  with  the  performance  of  our  new 
Curtis  Compressor  is  putting  it  mildly. 

"We  do  not  know  the  age  of  our  other  (Curtis)  compressor 
...  it  is  being  held  by  us  in  reserve  for  cmcrgcncy  nccds. 
The  old  compressor  . . . was  purchascd  in  a used  condi- 
tion.  It  has  served  us  faithfutly,  and  were  it  not  for  the 
fact  that  our  increased  operations  demanded  more  air,  we 
certainly  would  be  using  it  continuousiy  because  it  is  in 
exccllcnt  condition  ...” 


Thus,  another  uscr  of  Curtis  Modcl  "C”  Air 
Comprcssors  cxprcsscs  complctc  satisfaction  wi  th 
Curtis  performance — a tributc  to  Curtis  engi- 
neering, prccision  construction,  and  all-round 
rugged  quality. 

Curtis  Air  Comprcssors  are  Timkcn  Bcaring 
cquippcd  and  available  in  capaci- 
ties  up  to  300  CFM.  Send  the  cou- 
pon  for  complctc  information  and 
free  booklct,  “How  Air  Is  Being 
Used  in  Your  Industry.” 


U R T I S 

ST.  IOUIS  • NEW  YORK  • CHICAGO 
RORUAND  > SAN  FRANCISCO 


Cortis  Pnivmatic  Machinssv  Divuion  or  Cuans  Mro.  Co. 
1914  Kienlen  Avenue,  St.  Louis,  Missouri 
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Itn  Kwfclrt,  "H™  At» 
Is  Bctn«  Used  In  Ym( 
Indu.itr."  end  further 
deteik  soneemina  Curtis 
Model  “C”  Cosneeeeeors. 
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Electronic  Tube  Booldet 

Amperex  Electrical  Products 
Brooklyn,  N.  Y. 

An  illustrated  booklet  “It  Was  a Tube  They  Wanted” 
graphically  tells  of  the  importance  of  tubes. 

Among  the  illustrations  of  some  of  the  workings  of  elec- 
tronic  tubes,  are  many  dealing  with  intricate  plant  opera- 
tions. Precise  small  glass  lathe  operations,  pre-evacuation 
processes,  produetion  testing,  static  and  dynamic  testing, 
life  testing,  welding,  assembling,  soldering  sealing,  and  hand 
glass  blowing,  all  of  which  go  into  the  making  of  tubes. 

A wider  acceptance  for  the  “custom  built”  tubes  which 
are  being  used  even  today  in  communications,  medicine, 
science,  agriculture  and  industry,  ineluding  such  applica- 
tions  as  metal  analysis,  metal  surfacing,  wood  glueing,  in- 
duetion  heating,  and  motor  control,  is  indicated (94) 


Phenolie  Plastics 

Continental  Diamond  Fibre  Co. 

Newark,  Del. 

This  10-page,  illustrated,  bulletin  FP43  “Design  and 
Fabrication  of  Laminated  and  Molded  Phenolie  Plastics  and 
Vulcanized  Fibre  Parts”  contains  drawings  of  right  and 
wrong  ways  to  design  molded  parts (95) 


Fairprene 

E.  I.  DuPont  de  Nemours  & Co. 

Fairfield.  Conn. 

A technical  service  manual  on  Fairprene,  a flexible  bag 
and  blanket  material  from  DuPont's  Fabrikoid  Division, 
states  this  material  can  withstand  not  only  the  application 
of  steam  alone  but  also  a combination  of  steam  and  com- 
pressed  air  at  the  same  temperature.  It  is  a spccially 
compounded,  high  heat-resistant,  synthetic  elastic  composi- 
tion  applied  to  both  sides  of  a sturdy  woven  fabric  for  bag 
use,  and  calendered  in  sheet  form  (without  fabric  insert) 
for  blankets. 

An  illustrated  description  of  laying  out,  cutting  to  size 
and  cementing  the  molding  bag  is  given  as  well  as  an  ap- 
plication outline  (96) 


Three  Dimensional  Seeing 

E.  I.  DuPont  de  Nemours  & Co. 

Wilmington,  Del 

The  third  publication  offered  since  this  system  of  applying 
color  to  improve  industrial  seeing  conditions  was  announced 
before  the  IES  in  1941,  this  20-page  booklet,  “Three  Di- 
mcnsional  Seeing,  The  Science  of  Color  and  Light  For 
Better  Vision  in  Industry,"  contains  information  derived 
from  color-conditioning  installations  in  more  than  1000 
plants.  Rccent  results  of  a continuing  Du  Pont  research 
program  are  stated  for  plant  management,  maintenance  and 
safety  engineers. 

Includcd  in  the  color-illustrated  brochure  is  a scction 
“Safety  Color  Codc  For  Industry,”  a corollary  to  "Thrce- 
Dimcnsional  Seeing."  The  Color  Codc  recommends  as  a 
standard  using  specific  color  signals  and  symbols  to  denote 
speeific  hazards  and  safety  cquipmcnt. 

Photographs,  many  of  them  paired  as  “before-and -after, " 
show  how  contrasting  colors  incrcasc  produetion,  reduce 
injuries  and  improve  moralc  in  machinc  shops,  textile  mills, 
garment  and  fumiturc  factories,  etc.  (97) 


Geon  Resins  and  Plastics 

B.  F.  Goodrich  Co. 

Akroo,  O. 

Technical  bulletin  PM2  deals  with  Geon  resins  and 
plastic  compositions,  vinyl  chloride  polymers  and  copoly- 
nter*  produced  by  the  Chemical  Division  of  B.  F.  Goodrich. 
It  contains  detailed  tables  and  listing  of  typical  formula- 
tions  (98) 


ABC  of  Luminescence 

Th*  New  Jersey  Zinc  Co. 

New  York.  N.  Y. 

A 24-page  booklct,  discussing  in  simple  language,  charac- 
teristics,  properties,  limitations  and  application*  of  in- 
organic,  luminescent  pigment*  (99) 
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By  LEWIS  WINNER 

Market  Research  Engineer 

Applications  . . . Methods  . . . Materials 

A most  unusual  laboratory  instrument  that  has  recently 
become  an  exceptionally  valuable  tool  of  the  plastics’  engi- 
neer, is  the  spectrograph.  This  device  spreads  light  emitted 
by  metals,  gases,  compounds,  etc.  The  light  is  spread  into 
a spectrum  which  consists  of  lines  and  bands  characteristic 
of  the  material.  It  is  then  recorded  on  a photographic  plate 
or  on  a sheet  of  paper  with  a pen  that  is  electronically  con- 
trolled.  Associated  with  the  spectrograph  is  equipment 
that  excites  the  spectra  and  also  serves  to  interpret  the 
spectrographic  record.  Recently  tests  were  made  to  identify 
and  determine  the  amounts  of  organic  and  inorganic  com- 
pounds in  samples  by  measuring  their  absorption  character- 
istics.  In  one  instance,  at  Bell  Laboratories,  the  amount  of 
plasticizer  in  cellulose  acetate  products  was  determined. 
The  absorption  data  served  to  provide  a composite  curve. 
This  curve  was  plotted  with  wavelength  in  millimicrons  on 
the  absissa  against  absorption  (K  log  lo/l)  on  the  ordinate. 
From  these  graphs  the  amounts  of  dibutyl  phthalate  and 
triphenol  phosphate  in  the  plastic  can  be  determined  to 
about  50  parts  per  1000.  The  absorption  is  expressed  in 
terms  of  the  logarithm  of  the  ratio  of  the  incident  to  the 
emergent  light  intensity. 

Silicones 

A comparatively  unknown  class  of  organo-silicon  oxide 
polymeric  material,  Silicones,  was  recently  displayed  in 
New  York.  These  silicones  were  developed  to  provide  a 


varnish  or  resin  that  would  be  suitable  for  use  in  holding 
glass  fibre  insulation  in  place,  and  for  filling  voids  to  keep 
out  moisture.  Silicones  are  polymers  in  which  organic 
groups  comprising  carbon  and  hydrogen  are  attached  to 
a silicon-oxygen  chain  framework.  From  this  structure, 
silicones  derive  the  heat  resistance  and  some  other  proper- 
ties  of  silicates,  together  with  some  of  the  more  desirable 
properties  of  organic  or  carbon  compounds. 

In  obtaining  silicones,  sand  provides  the  Silicon.  Then 
brine  provides  chlorine  to  produce  Silicon  tetrachloride. 
and  also  magnesium,  by  means  of  which  the  organic  con- 
stituents  derived  from  coal  and  oil  are  attached  to  the 
Silicon.  No  magnesium  or  chlorine  remains  in  the  end 
products. 

Upon  hydrolysis  with  water  and  further  treatments  the 


Silicone  993  and  2052 

Silicon  Resin 

Properties  993  2052 

Solids  content  (dried  3 hr  @ 135°  C — - 

by  weiaht)  70% 60% 

Density  (@25°  C)  1.075  1.022 

Weiqht  per  gal  (lb) 8.97  8.51 

Viscosity  (poises  @ 25°  C) 6-12 2-5 

Dryinq  time  to  tack-free  condition 

At  250°  C (hr) 1-3 

At  225°  C (hr) 6-15 

At  175°  C (hr) - 1-3 

Settinq  time  to  complete  cure 

At  200°  C (hr) .— 3-6 

At  225°  C (hr) - 1-2 

Heat  endurance  (hr  at  250°  C) 50 

Electrical  Properties* 

Power  factor  (%  at  1000  cycles) 0.30-0.70  0.20-0.30 

Dielectric  constant  (1000  cycles) 3-4  3-4 

Dielectric  strength  (v  per  mil) 1 500-2000..  1500-1800 


•(Tests  on  4-mil  flbreglas  cloth,  coated  with  the  silcon  resin  993  or 
2052,  to  a thickness  of  about  7 mils  and  cured  until  tack  free;  samples 
conditioned  at  25°  C,  and  50%  relative  humidity.) 


' MANUFACTURERS!' 

We  Design: 

TOOLS  and  MACHINES  for 
POST  WAR  CONVERSION 

We  Offer: 

Complete  ENGINEERING  SERVICES 

...  IN  ALL  ITS  PHASES 

Design  Service  Co. 

3 WILLIAM  ST.  NEWARK,  N.  J. 

Our  Representative  Will  Call  Anywhere 
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Industrial  Location? 

■JVTANY  manufacturers  and  processors  of 
plastics  are  looking  for  new  locations 
because  they  want  to  be  ready  for  a bigger 
share  of  the  peacetime  markets  now  being 
created  for  plastics. 

More  and  more  of  them  are  turning  to  the 
Central  West  and  Southwest  served  by  the 
Missouri  Pacific  Lines.  It’s  a big  and  grow- 
ing  industrial  empire,  stretching  from  the 
Mississippi  to  the  Rockies,  from  the  Mis- 
souri River  to  the  Mexican  border,  embrac- 
ing  all  the  Gulf  ports  from  New  Orleans  to 
the  Rio  Grande.  It  offers  in  abundance  many 
of  the  basic  materials  for  the  production  of 
plastics,  and  pioneer  producers  in  this  terri- 
tory  are  assured  of  tremendous  initial  and 
ever-increasing  markets,  for  certainly  every 
branch  of  the  plastics  industry  will  be  rep- 
resented  there. 

If  you  are  looking  for  a plant  site  in  the 
Central  West  and  Southwest  you  can  count 
on  the  cooperation  of  the  Missouri  Pacific 
Lines'  Industrial  Development  Department. 
Our  Mineral  Technologist  and  Industrial 
Engineers  are  at  your  service.  Studies  and 
surveys  to  fit  your  special  needs  will  be 
made  on  request,  and  your  inquiry  will  be 
handled  in  strict  confidence. 


intermediate  products  are  converted  to  silicones. 

These  resultant  silicones  range  in  form  from  liquids  to 
solids,  dcpending  upon  the  intermediate  materials  used 
and  on  the  methods  used  in  preparing  the  polymers. 

The  Silicon  resin  known  as  993  is  a heat  curing,  high 
temperature  Silicon  varnish  recommended  for  impregnating 
motor  stators,  transformer  coils,  and  other  non-rotating 
coils;  for  varnishing  fiberglas  or  asbestos  served  magnet 
wire,  and  varnishing  fiberglas,  mica,  and  asbestos  elec- 
trical  insulating  cloth,  tape,  shcets  and  sleeving.  Another 
resin  available  is  identificd  as  2052.  This  is  a light-colored 
clear  varnish,  supplied  as  a 60%  solution  in  tuolene  unless 
otherwise  specified.  This  resin  can  be  set  with  heat  to 
form  a solid  structure  which  will  not  liquefy  or  soften  at 
a temperature  of  200°  C.  It  was  spccifically  developed  for 
impregnating  rotating  equipment  which  operates  at  high 
temperatures. 

The  Corning  Glass  Works,  Dow  Chemical  Co.  and 
Mellon  Institute  participated  in  the  development  of  this 
organic  polymer. 

Hot  Forming 

Hot-forming  or  working  has  become  quite  popular,  thanks 
to  the  development  of  improved  fabric-base  laminated  phe- 
nolic  materials.  Hot-working  is  analagous  to  hand-drawing 
and  stamping,  conventionally  applied  in  metal  sheet  work. 


No  elaborate  tooling  is  required.  Hard  wood,  metal,  or 
phenolic  materials  such  as  panclyte,  can  be  used  as  a form- 
ing guide.  Plaster  or  ccrtrock  dies  can  also  be  used.  In 
forming,  eithcr  arbor  presses,  fast  acting  hydraulic  or 
pneumatic  presses,  togglc  or  cam-acting  presses  are  all  ap- 
propriate.  In  fact,  where  thin  materials  are  being  formed, 
it  is  possible  to  usc  toggle  clamps  or  dcad  weight.  It  is  not 
ncccssary  to  usc  high  pressure  or  heavy  equipment.  The 
only  definite  requircmcnts  are  that  the  press  be  quick  acting 
and  of  such  design  that  pressure  may  be  maintained  for  a 
short  while.  The  usual  type  of  punch  press,  for  instance, 
would  not  be  acceptablc  for  this  work. 

Heating  Methods 

Any  one  of  several  methods  for  heating  may  be  used. 
These  are.  hot  oil  or  metal  baths,  hot  air,  and  infra-red 
lamp  ovens.  Because  of  the  slow  rate  of  heat  transfer,  the 
hot  air  method  is  the  least  desirable.  The  rapidity  of  the 
materiars  acceptancc  to  high  heat  without  blisters  deter- 
mines  the  heating  tcchnique  to  be  employed.  For  material 
about  1/16"  thick,  the  heating  cycle  should  be  from  about 
vj  to  1J4  min.  Thicker  material  requires  an  increase  in  the 
heating  schcdule.  If  a hot  liquid  bath  is  used,  the  liquid 
temperature  should  be  around  350*  to  500°  F;  amout  420°  F 
has  been  found  to  be  the  best  temperature.  In  infra-red 
operation  250  w rcflcctor  bulbs  placed  approximately  3* 
apart  and  on  both  sides  of  the  sheet,  are  ordinarily  used. 
If  an  oven  with  these  lamps  is  used,  the  lamp  spacing  should 
naturally  be  incrcased. 
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By  KENNETH  R.  PORTER 

Plasties'  London  Correspondent 

German  Lantern 

Similar  in  appearance  to  an  old-style  kerosene  buggy  lamp, 
a nearly  all  plasties  army  field  service  lantern,  lit  by  acetylene, 
has  been  taken  from  German  prisoners.  It  consists  mainly 
of  three  parts : the  body,  which  houses  the  burner ; the 
generator ; and  the  water  tank  and  burner  assembly.  For 
the  most  part,  sections  of  the  lantern  are  riveted  together 
with  liberal  use  of  metal  reinforcement. 

Aircraft  Propellere 

One  of  the  leading  British  aircraft  propeller  manufaeturers 
claims  to  have  developed  a blade  of  laminated  plasties  which 
is,  weight  for  weight,  three  times  stronger  than  steel.  The 
material  consists  of  a series  of  laminations  or  veneers  of 
selected  woods  impregnated  and  bonded  together  in  huge 
hydraulic  presses  under  terrific  pressure  and  heat.  Accord- 
ing  to  the  manufaeturer  this  new  plasties  is  “several  times 
as  strong  as  natural  wood  and  has  greater  strength /weight 
ratio  in  tension  and  compression  than  aluminum  or  any  other 
metal  or  material.”  This  improved  propeller  is  standard 
equipment  on  such  aircraft  as  the  British  Spitfire,  Hurricane, 
Beaufighter,  Halifax  and  Wellington. 

HF  Seam  Welder 

A machine  for  high  frequency  seam  welding  of  thin  sheet 


plasties  and  plastic-impregnated  fabrics  has  been  developed 
and  is  being  manufaetured  by  Diaplastics  Ltd.,  London. 
The  machine  will  weld  material  up  to  1 /32"  in  thickness 
with  speeds  between  1 and  6 fpm.  It  is  a self-contained 
mechanism  with  driving  motor  and  HF  generator  supported 
in  a tubular  steel  framework.  A variable  tuning  transformer 
provides  for  the  tuning  of  the  generator  to  the  welding  job 
being  performed.  Interchangeable  welding  rollers  allow  for 
several  widths  and  profiles.  Most  of  the  present  output  of 
these  machines  is  engaged  in  doing  British  government  war 
work. 

Dermatitis 

According  to  a British  laboratory  report  sufferers  of 
dermatitis  contracted  from  certain  synthetic  resins  and  plasties 
materials  have  found  relief  through  the  application  as  an 
external  ointment  of  certain  maize  oil  preparations  containing 
combined  linoleic  and  linolenic  acids.  Similar  preparations 
in  the  form  of  capsules  are  taken  internally. 

Engine  Parts 

No  longer  beyond  the  realm  of  possibility  is  a reinforced- 
plastics  engine.  Experimental  connecting  rods  have  already 
made  their  appearance  along  with  various  other  component 
parts.  It  is  now  conceivable  that  an  entire  power  unit  could 
be  produced  of  the  same  materials. 

Welding  School 

Indications  are  that  a school  for  the  teaching  of  plasties 

welding  might  soon  be  started  in  London.  It  would  be 

based  on  the  instruetion  methods  claimed  to  have  been 

originated  in  Germany  in  1939  which  was  advertised  as  the 
only  school  of  its  kind  in  the  world.  The  Germans  taught 
the  new  art  in  three  courses,  one  lasting  2 weeks  and  two 
1-week  courses,  one  for  pipelayers  and  fitters  and  the  other 
for  engineers.  On  the  basis  that  “thermoplastics  can  be 

welded  like  metals,”  this  new  technique  was  looked  upon  as 
having  an  exceptionally  important  future  as  artificial  resins 
were  substituted  more  and  more  for  non-ferrous  metals.  end 


We  Dont  Pretend  to  Know  It  All 

but 

FOR  25  YEARS  WE'VE  BEEN  PRODUCINC 

MOLDED  PLASTICS 


That  ought  to  make  us  reasonably  well  acquainted  with  the  subjeet, 
and  it  should  suggest  to  you  that  we  can  be  of  real  assistance  to  you 
in  helping  to  solve  that  molding  problem.  We  know  (1)  the  kinds  of 
molding  materials,  (2)  the  characteristics  of  each,  and  (3)  the  way  they 
should  be  handled  to  get  the  best  results.  We  can  help  you  from  design 
to  finished  piece.  1 

At  the  present  time  we  are  working  100%  on  war  orders,  but  we'11 
be  glad  to  discuss  future  plans. 

KUHfl  & JACOB  mOLDinG  &T00L  CO. 


1200  SOUTHARD  STREET,  TRENTON  8,  N.  J. 
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55  WEST  42nd  STREET,  NEW  YORK  18.  N Y. 
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PLASTICS'  Washington  Correspondent 


PLASTICS  is  one  of  the  few  industries,  broadly  con- 
sidered,  that  has  a minimum  of  reconversion  problems 
from  the  Washington  viewpoint.  The  general  assump- 
tion  here  is  that  plastics  will  start  its  peacetime  business 
with  an  annual  production  of  $1,000,000,000.  Government 
people  anticipate  such  varied  and  eager  demand  for 
consumer  and  industrial  goods,  plus  a continued  military 
need,  that  it  will  be  from  two  to  five  years  before  the 
plastics  industry  can  even  think  about  export.  Mean- 
while,  the  requirements  of  Europe  and  Asia  and  South 
America  are  expected  to  be  so  insistent  and  so  great  that 
the  production  abroad  will  not  be  able  to  supply  the  needs 
which  can  be  filled  only  by  the  advanced  arts  and  skills 
crcated  by  the  products  evolved  in  America  by  the  war. 
There  is  so  little  the  infant  industry  abroad  can  supply, 
that  the  rest  of  the  world  will  be  practically  dependent 
upon  America  for  its  plastics. 

* * * 

From  the  Washington  angle  it  appears  the  industry  as 
a whole  is  well  prcpared  to  switch  to  post-war  produc- 
tion. Government  observcrs  do  not  foresee  that  any  unit 
of  the  plastics  industry  will  be  obligcd  to  shut  down.  Al- 
most  all  of  them  are  understood  to  have  made  plans  for 
the  type  of  production  and  distribution  of  their  peacetime 
items.  Practically  the  only  condition  that  might  interfere 
with  the  uninterrupted  continuation  of  any  unit  is  assumcd 
to  be  poor  management.  Every  operator  is  supposed  to 
have  explored  the  mcans  of  securing  materials  now  tighriy 
restrictcd  as  soon  as  the  Controls  are  relaxed.  Probably  the 
chief  practical  problem  will  be  the  transition  from  the 
present  24-hour  working  schcdule  to  the  8 or  10-hour  over- 
all schedules  that  probably  will  come  after  the  war.  Un- 
questionably  government,  both  federal  and  state,  will  impose 
rcgulations  which  will  force  some  form  of  spread-the- 
work  in  order  to  absorb  unemployed 

Price  Ccilings 

The  extent  to  which  the  industry  is  looking  ahead  is 
revealed  in  a query  that  has  reached  OPA.  The  corre- 
spondent said  he  was  already  preparing  to  make  radio  cab- 
inets.  and  that  he  expected  to  start  soon,  and  he  wished  to 
know  about  price  ceilings.  OPA  has  not  yct  been  able  to 
dispose  of  its  war  price  ceiling  problems  and  therefore 
naturally  has  no  policy  to  govern  post-war  eivilian  prices. 

There  may  be  some  comfort  in  Administrator  Bowles’ 
recent  statement  that  it  was  his  general  idea  that  it  would 
be  OPA  policy  to  guide  the  eivilian  economy  back  to  the 
ptace,  as  rapidly  as  possible,  wherc  it  may  cstablish  its 
peacetime  prices  by  the  usual  competitive  practiccs  of  pre- 
war  American  economy,  This,  however,  should  not  be 
regarded  as  a defined  promise  of  official  policy.  It  also 
has  been  pointrd  out  here  that  the  industry,  like  other  in- 


dustries, will  need  new  machinerv  and  new  equipment  and 
fresh  supplies  of  all  kinds.  But,  unlike  most  other  indus- 
tries, the  plastics  industry  will  broadly  continue  at  the 
same  pace  which  has  characterized  its  tremendous  expan- 
sion  since  Pearl  Harbor,  and  it  will  therefore  relatively 
require  far  more  new  installations.  This  spells,  speeifi-  fl 
cally,  a high  degree  of  business  for  the  plastics  machinery  , 
suppliers,  and  for  those  who  supply  other  equipment  re-  j 
quired  by  the  industry.  In  turn,  this  means  the  plastics  ! 
industry  will  be  one  of  the  few  national  activities  which  i 
from  the  day  the  peacetime  production  begins  will  be  able  1 
to  stimulate  additional  absorption  of  unemployed. 

Re-employment 

There  are  abundant  signs  that  rnany  veterans  plan  to  , 
get  into  the  industry  when  they  return.  Many  letters  are 
now  coming  in  from  those  who  left  the  industry  when  they  ■ 
went  into  service.  Technological  changes  have  been  so  j 
amazing  in  the  past  year  or  two  that  it  is  anticipated  there  j 
will  be  problems  in  re-orienting  these  veterans  to  the  es-  ^ 
sentially  new  industry  they  will  find  when  they  get  back.  ■ 
It  is  regarded  as  fortunate  that  municipal  school  systems  1 
and  the  colleges  and  universities,  and  other  technical  in-  I 
stitutions,  have  recently  begun  to  initiate  facilities  to  train 
men  and  women  in  the  many  phases  of  the  production  of  1 
plastics.  Many,  who  formerlv  made  this  training  a sub-  j 
ordinate  part  of  the  general  subjeet  of  chemistry,  are  I 
setting  up  departments  which  teach  all  parts  of  the  sub-  I 
jeet  of  plastics.  Veterans  will  therefore  be  able  to  obtain  1 
thorough  training  in  almost  any  school  they  choose. 

The  Gl  law  cnables  them  to  enter  any  school  they  j 
select.  And  some  of  them  will  undoubtedly  use  their  finan-  I 
cial  credit,  provided  by  the  government,  fixcd  basically  1 
at  $4000,  and  correlatively  ranging  as  high  as  $10,000,  to  | 
find  some  way  of  getting  into  some  phasc  of  the  industry  1 
on  their  own.  either  individually  or  as  co-owncrs. 

Export  Markets 

Commcrce  Department  recently  published  a survejr  | 
which  shows  it  anticipates  South  America  will  be  one  of  j 
our  earliest  export  markets  for  plastics.  Before  the  war  j 
the  Germans  and  the  British  dominated  the  Latin  Amer-  1 
ican  market.  GaUalUh,  a casein  rennet  plastic,  and  Polio-  1 
pas,  a urea  type  synthetic,  came  from  Germany.  They  , 
were  found,  and  are  largely  still  found,  in  most  South  I 
American  countries.  Gallalith  is  now  made  commercially  |j 
in  Argentina,  which  also  produces  alkyd  resins  and  phenol*  1 
formaldehyde  molding  powders.  There  are  six  or  seven  I 
important  Argentinian  firms,  and  numerous  smaller  units,  , 
which  fabricate  senii-finished  plastics.  Many  finished  prod- 
ucts made  from  thermosetting  plastics  are  manufaetured 
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in  Argentina.  Novelties,  low-cost  goods,  offer  the  largest 
market,  as  is  true  in  almost  all  South  American  coun- 
tries.  The  list  of  products  besides  novelties  includes  elec- 
trical  eqmpment,  telephone  receivers,  medicine  bottle  caps, 
pipe  fittings,  valves,  instrument  housings,  paint,  varnish, 
dental  plates,  beits,  garters,  suspenders,  tableware,  combs, 
dominoes,  handles  of  all  types,  and  spectacle  frames.  The 
industry  is  expanding,  and  in  Argentina  seeks  machinery 
and  raw  materials.  Argentina  is  the  foremost  market  in 
South  America. 

Brazil  produces  two-thirds  of  its  own  semi-finished 
plastics  and  more  than  half  of  its  finished  products.  It 
has  approximately  200  firms  dealing  in  plastic  materials. 
They  center  on  Sao  Paulo  and  Rio  de  Janeiro.  Cessation 
of  imports  from  Japan  and  Germany  has  given  a strong 
and  amazing  impetus  to  its  own  chemical  production.  It 
has  a much  more  limited  list  of  popular  articles,  and  uses 
many  plastic  buttons  and  toys,  unlisted  in  Argentina. 

In  Chile  the  only  native  production  stems  from  a small 
supply  of  casein.  Several  firms  manufacture  plastics  prod- 
ucts from  imported  materials.  The  greatest  use  of  plastics 
products  has  hitherto  been  in  industrial  installations.  In 
Colombia  the  demand  is  vigorous  and  the  production  very 
limited.  Only  one  firni  manufactures  plastic  materials. 
Most  of  the  finished  products  available  are  those  usually 
found  in  our  5-  and  10-cent  stores.  There  is  a great 
market  for  machinery  and  materials. 

Mexico  is  reported  as  a potential  market  of  great  possi- 
bilities.  It  has  considerable  plant  facilities.  Its  casein 
comes  almost  wholly  from  Argentina.  When  war  restric- 
tions  are  lifted,  the  Government  explorers  appear  to  think 
Mexico  will  be  a live  market  for  materials  and  machinery. 
Peru  makes  no  plastics  materials  but  has  a very  small 
industry  which  produces  finished  goods.  It  has  been 
inured  to  the  cheap  German  materials  and  products.  The 
industry  uses  only  compression  machinery,  but  has  sought 
to  obtain  injection  equipment.  Its  present  supply  of  plas- 
tics is  wholly  American,  and  the  market  could  be  main- 
tained  if  not  neglected  after  the  war. 

Uruguay  has  a small  but  very  active  and  expanding 
industry  which  sprang  from  the  German  base.  Casein  is 
the  chief  material,  obtainable  in  Uruguay  in  large  quan- 
tities.  It  seiis  a large  part  of  its  plastic  finished  products 
to  Argentina.  Venezuela  imports  all  materials.  Its  fin- 
ished products  are  mostly  small.  It  wants  more  American 
materials  and  machinery.  Cuba  buys  all  plastic  materials 
from  the  U.  S.  It  will  want  much  more.  No  manufac- 
turing  is  done  in  Ecuador,  Costa  Rica,  and  Paraguay,  but 
they  import  small  quantities  of  materials. 

The  Status  Quo 

Details  of  the  manpower  problem  and  the  Nelson  civilian 
production  program  are  contradictory  and  confused,  but 
the  over-all  picture  is  clear.  Army  is  genuinely  short 
of  sonie  badly  needed  equipment  and  munitions.  Most  of 
the  needed  supplies  are  either  new,  or  have  been  adjusted 
in  the  light  of  the  shifting  experiences  in  war.  Army 
also  very  genuinely  is  opposed  to  releasing  any  produc- 
tion facilities  for  unneeded  civilian  purposes.  It  thinks 
the  war  is  won,  but  the  enemy  has  not  laid  down  arms 
and  Army  properly  holds  the  war  is  not  actually  won  until 
the  enemy  quits.  Army  not  only  wants  huge  reserves 
of  materials  and  facilities,  but  it  wants  those  facilities  avail- 
able for  instant  use  so  long  as  the  war  continues.  It  wishes 
to  continue  to  be  in  the  position  to  drown  the  enemy  in 
a tidal  wave  of  materials  and  potentials,  and  to  save  men 
on  the  battle  f ronts.  And  it  wishes  to  put  a stop  to  the 
psychology  that  in  one  month  has  caused  over  100,000 
workers  to  rush  home  from  the  Pacific  Coast  to  get  peace- 
time  jobs  before  the  veterans  get  back.  end 
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rrir,MBLE^  1 

MOTORj 


Kimble  Standard  Motors  ...  A.C.  and I D.C. 
AvtiUbl*  in  «11  commercial  sizes,  1 to  25  ri. r. 
All  typ««,  «qulrrol  cage,  alip  ring  dixoct 
currant  — conaUnt  and  adjoatabl#  apaada. 
Sturdy,  drip-proof  conatxuction.  Elactxically 
waldad  baxa  and  and  ringa  for  high  afficiancy 
and  txoubla-fxaa  paxfoxmanca.  Ball  baarings 
axclnsiraly,  most  advancad  anginaaring. 
Wxita  for  Information  and  pxicaa. 


YOU  gat  battar  all-round  pax- 
formanca  with  a motor  da» 
•igned  for  youx  machina;  rasults 
which  cannot  ba  obtainad  by 
adapting  your  machina  to  a 
itock  motor.  Kimbla  haa  pxovan 
thia  by  35  yaaxa  of  cuatom- 
building  motora  to  gat  battar 
xasulta  for  acoxaa  of  leading  ma- 
chinaxy  manufacturara. 

Little  if  any  additional  co  st. 
You  oftan  gat  many  aconomiaa 
aa  wall.  Prompt  attantion  to  your 
naada  and  prompt  dalivariaa. 
Kimbla  cuatom-bullt  motora 
coat  littla  if  any  mora  than  atock 
motora.  Send  in  your  problam 
...  for  a better  solution.  Lat 
Kimbla  axparta  figura  with  you. 
All  naadad  conatructiona,  in 
A.C.  or  D.C.,  from  Vi  to  30  H.P. 
Submit  your  problama  today. 
No  obligation.  It  paya. 


KIMBLE  ELECTRIC  Dlvialon  of  Miahla  Printlng  Pre**  &Mfg.  Co. 
2037  W.  Hastinga  Straat.  Chica«>  «.  lllinol. 


KIMBLE  MOTORS 


/Jccusiacy! 

P\ecUio*i! 

3aiiifaciioH! 


In  Tools 


CARBIDE  TIPPED 

Taper  or  straight  shank  engraving  cutters 
made  to  order  — up  to  % inch  diameter. 
Single  and  double  lip  end  mills,  used  for 
engraving  cutter  or  regular  end  mill,  olso 
mode  to  order.  Milling  cutters  and  saws 
made  up  to  14  inches  diameter.  Also  coun- 
tersinks,  counterbores,  etc. 

ht/a*  'li/osik  0*tléf! 

FRED  M.  VEIEPEC  CO. 

71-11  64th  Street  Glendale,  L.  I. 


association 


v i t i e s 


National  Plywood  Distributors 

Compregnated  wood,  was  described  as  lighter  than  wood 
and  stronger  than  steel  in  a talk  by  Alexander  Bukolt, 
Pluswood,  Inc.,  Oshkoslt,  Wis.,  at  the  third  annual  ineet- 
ing  of  the  National  Plywood  Distributors  Association  in 
Chicago. 

Treatment  of  wood  by  chemico-mechanical  processes  can 
produce  a plywood  that  can  cotnpete  with  plastics  and 
challenge  metals,  Bukolt  stated.  This  new  material  prom- 
ises  to  change  completely  the  pace  of  the  post-war  ply- 
wood business,  he  said.  It  is  applicable  and  adaptable  to 
gear  stock,  fine  furniture,  floors,  store  fronts  and  numerous 
other  uses. 

Officers  and  three  new  members  of  the  board  of  directors 
for  the  coming  year  were  elected.  The  new  officers  are 
Hal  Keely,  Hal  Keely  Plywood  Co.,  Pittsburgh,  president; 
Geo.  L.  Waetjen,  Milwaukee  Plywood  Co.,  Milwaukce, 
vice-president;  Louis  G.  Riecke,  Tulane  Hardwood  Lumber 
Co.,  New  Orleans,  secretary;  James  A.  Roland,  Fry-Fulton 
Lumber  Co.,  St.  Louis,  treasurer;  R.  M.  McClurc,  Wash- 
ington, D.  C.,  managing  director;  and  A.  E.  Pye,  Chicago, 
associate  director. 

Three  incoming  members  were  elected  to  the  board  of 
directors — Carl  Crosby,  New  England  Panel  Co.,  Everett, 
Mass.,  to  represent  the  Atlantic  coast  area;  Kenneth  J. 
Shipp,  California  Builders  Supply  Co.,  Oakland  and  Sacra- 
mento,  to  represent  the  Southern  Pacific  coast  states,  and 
Adolph  E.  Wanke,  Wanke  Panel  Co.,  Portland,  for  the 
Pacific  northwest.  In  addition  to  these  three  newly  elected 
members,  Hal  Keely,  who  had  served  as  vice-president,  was 
re-elected  to  the  board. 

SPI  1 944-45  Direetory 

Questionnaires  have  heen  mailcd  to  all  SPI  company  and 
professional  members  for  the  1944-45  direetory,  which  is  to 
contain  new  chapters  on  The  Plastics  Pioncers.  An  expanded 
produet  index  is  also  to  be  ineluded  as  well  as  a complete 
listing  of  membership;  a section  devoted  to  professional  mem- 
bers of  the  society  with  a short  biographical  sketcli  indicating 
the  type  of  work  in  which  the  member  spccialittes. 

Cellulose  Plastics 

In  a reccnt  address  hefore  the  Joinl  Plastics- Douglas  I- ir 
Plywood  Association  at  Seattle,  J.  K.  Spcichcr  of  the  Cellulose 
Products  Department,  Hercules  Powder  Co.,  spoke  on  “Reccnt 
Advances  in  Cellulose  Plastics.” 

Cellulose  plastics,  Speicher  said,  under  a sustained  load,  will 
all  tend  to  gi  ve  some  cold  flow,  particularly  i f the  temperature 
is  a little  high.  Methods  have  l>ccn  sought  to  rcinforcc 
these  plastics  in  some  way  to  rcducc  cold  flow  and  further 
improve  impact  strength  if  possiblc.  This  objeetive  has 
been  accotnplishcd  to  a considcrable  extent,  Speicher  continucd. 
by  laminalmg  with  fabric.  Laminatcs  made  of  cotton  fabric  and 
cellulose  acctatc  or  ethyl  cellulose  plastic  have  remarkable 
shock  resistaiKc  and  hold  their  shape  rather  well  under 
fairly  adverse  conditions.  Such  laminatcs  can  be  tnadc  and 
used  as  flat  sheets,  they  can  be  made  as  flat  sheets  and  then 
subscqucntly  formed  and  drawn  hot,  or  they  can  be  built  up 
arouml  a form  or  mandrel. 

The  fact  that  flat  sheets  of  thcrntoplastic  laminatc  can 
be  drawn  is  of  partieular  interest  since  it  offers  a possibility 
of  manufaeturing  the  laminatcs  in  a fcw  plants  best  equipped 
for  the  process,  aml  shipping  or  fabricating  them  in  numerous 
smallcr  plants  where  the  finished  produets  are  being  made. 
Deep  draws  and  other  forming  operations  can  be  made  with 
very  simple  cquipment.  The  plastic  when  heated  forms  its 
own  adhesive  so  that  scctions  can  bc  joined  by  heat,  or  if 
desired  a solvent-sealing  process  may  l)c  used. 
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How  to  prevent  inflation 
in  one  easy  lesson 


When  a lot  of  people  want  the  same  thing,  its  price 
goes  up. 

Americans  have  more  money  today — much  more 
— than  there  are  things  to  buy  with  it. 

So  every  big  or  little  thing  you  buy — that  you  can 
possibly  do  without — cuts  supplies  and  bids  prices 
up  on  what  is  left. 

Rising  prices  spell  inflation.  And  every  inflation 
has  been  followed  by  a cruel  and  bitter  depression  . . . 
men  out  of  work,  hornes  lost,  families  suffering. 

We  d©n’t  want  inflation:  we  don’t  want  another 
depression. 

A United  States  War  message  prepared  by  the  Wor  Advertlslng  Council;  approved  by  the  Office  of  War 
Information;  and  contributed  by  thls  magazine  In  cooperatlon  wlth  the  Magazlne  PObllshers  of  America. 


4 THINGS  TO  DO  «o  keep 
prices  down  and 
Help  avoid  another  depression 

1.  Don’t  buy  a thing  you  can  do 
without. 

2.  Never  pay  more  than  the  ceiling 
price.  Always  give  stamps  for  ra- 
tioned  goods. 

3.  Don*t  take  advantage  of  war 
conditions  to  fight  for  more  money 
for  yourself  or  goods  you  seil. 

4.  Save . Buy  and  hold  all  the  War 
Bonds  you  can  afford — to  help  pay 
for  the  war  and  insure  your  fu- 
ture.  Keep  up  your  insurance. 
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Electric  Junction  Box 

The  Glenn  L.  Martin  Co. 

Baltimore.  Md. 

A plastic  electric  junction  box  which  is  considerably  lighter 
and  far  easier  to  assemble  and  maintain  than  the  standard  alu- 
minum  alloy  boxes  now  in  use  will  soon  make  its  appearance 
in  forthcoming  Glenn  L.  Martin  Planes.  (See  Photo) 

Tlie  new  box  reverses  present  practice  by  using  a flat  plate 
as  the  main  section  to  which  installations  and  witing  are  at- 
tached,  and  a moldcd  cover  of  transparent  plastic.  With  the 
type  now  in  use,  all  installations  are  made  in  the  box  proper 
where  they  are  far  less  accessible  during  assembly  and  main- 
tenance  than  on  the  new  unobstructed  flat  surface. 

Anothcr  time-saving  improvement  is  the  sensitizing  of  the 
base  plate  and  the  reproduction  thereon  by  a photographic  proc- 
ess  of  the  wire  flow  diagram.  This  simplifies  drilling,  assem- 
bly and  wiring  of  the  boxes  in  the  factory  and  provides  a per- 
manent record  for  the  use  of  field.  service  men. 

The  transparcncy  of  the  cover  adds  still  further  to  the  man- 
liour  savings  which  the  new  type  box  will  make  possible.  Wi'.h 
the  old-type  metal  box  now  in  use  in  the  center  wing  serVion 
of  the  PBM-3  Mariner,  it  is  necessary  to  remove  and  r.-place 
the  cover  23  times  for  visual  inspections  between  the  original 
installation  and  the  turning  of  the  airplane  over  to  ground  test. 
Tliis  operation  is  repeated  countless  additional  times  in  the 
field,  yet  with  the  transparent  cover  can  be  completely  elim- 
inated. 

Weight  as  wcll  as  time  savings  with  the  new  box  will  be 
considerable,  ranging  as  high  as  33%  per  box  depending  on 
the  type  of  box  and  the  material  from  which  the  base  is  made. 
Wliile  present  plans  call  for  introducing  the  new  design  only 


ROTHCO  PRODUCTS  is  thriving  on 
fough  problems  in  machining  plastic», 
regsrdlets  of  type  of  plastic  . . . Bakdite, 
Polystyrene,  Dialectrne,  Cataline,  Lucite, 
PlexigUs  ...  etc.  Tolerante»  held  to 
.001  inch. 


køfbtø  Imrlføt  yøør  Imøvirtøt  , , • thø 
t ovøktr  thø  pøøbløm  thø  bøttør  mø 

l/kø  1/  . • . Immøéhmiø  oftømtiøm  øøøørøé. 


l^othco  Products 

149  N.  MXTM  *T„  PHILADIIPHI A 4,  PA. 

in  the  radio  direction  (inder  junction  box,  the  design  is 
cqually  applicable  to  all  other  junction  boxes  in  the  airplane. 

In  the  case  of  a plane  sitnilar  to  the  PBM-3  Mariner,  which 
uses  approximatcly  100  boxes  in  its  various  electrical  systems, 
this  would  result  in  a net  weight  saving  of  35-40  lb  as  well  as 
a marked  reduetion  in  material  and  manufaeturing  costs.  Even 
greater  savings  are  possible  in  larger  airplane»  such  as  the 
JRM-1  Mars. 

• 

The  B.  F.  Goodrich  Company’»  chemical  division,  recently 
established,  is  now  located  in  Cleveland,  it  was  announced  j 
by  W.  S.  Richardson,  division  general  manager.  The  divi- 
sion  is  housed  in  the  Rose  building,  Prospcct  Avenue  and  H 
East  Ninth  Street. 

Distribution  and  tcchnical  service  to  processors  of  the 
company ’s  line  of  Gcon  vinyl  resins,  rubber  Chemicals,  syn-  I 
thetic  rubbers  and  reclaim  rubbers  in  raw  material  form  will  B 
be  handled  from  the  Cleveland  office,  Richardson  said.  A 
development  laboratory  is  inetuded. 

Executivcs  and  other  personncl  who  will  staflf  the  office*  I 
have  formerly  been  stationed  in  the  company’*  general  I 
office*  in  Akron. 

The  18,000  sq  ft  of  the  new  location  have  been  remodelcd  j| 
into  a scries  of  glass  block  offices  and  a modern  laboratory  I 
in  which  Chemicals  and  plastics  manufaetured  by  the  cont-  1 
pany  for  war  uses  will  be  devclopcd,  tested  and  demon-  ■ 
strated. 

• 

Hercules  Powder  Co.  announccs  plans  for  expansion  of  I 
its  ethyl  cellulose  plant  at  Hopcwcll,  Va.,  to  mect  increasedB 
antmunition  demands  from  the  Arnty  and  Navy. 

The  plant  producing  the  cellulose  material  for  animuni-H 
tion,  aireraft,  and  other  uses,  will  be  incrcascd  over  60%  of  B 
present  capacity.  \ 

Military  uses  for  the  ethyl  cellulose  produced  at  the  plant  II 
inelude  rocket  assemblies,  shell  ignitors,  other  ammunition  I 
parts,  aireraft  parts,  lacqucrs,  flashlights,  plastic  wrapping,  I 
known  as  "plastic  pccl”  for  spare  parts  for  aireraft,  autos,  tl 
trucks,  and  other  machinery  used  at  the  front,  and  other  ■ 
uses  which  are  secret. 

Included  in  the  expansion  will  be  construction  of  an  ethyl  M 
chtoridc  produetion  unit  for  the  convcrsion  of  by-produet  I 
materials  of  the  ethyl  cellulose  plant 

The  ethyl  cellulose  rcquircmcnts  of  the  Army  and  Navy  || 
have  lately  been  revised  upward  by  the  sharp  incrcascs  in  II 
ammunition  produetion  ordered  by  the  War  Department,  il 
incrcascs  of  "sevcral  hundred  %”  over  the  already  high  pro-  I 
duetion  levels.  i 
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Patent  rights  to  a technique  for  three-dimensional  design 
of  plastic  materials  have  been  granted  to  Gits  Molding 
Corp.  of  Chicago. 

The  process  makes  possible  unusual  design  and  multiple- 
color  effects,  through  the  “sealing  in”  of  a design  into  trans- 
parent molded  pieces.  Ternied  Crystal  Seal,  the  process  is 
covered  by  patent  No.  2,354,857  with  15  claims.  Products 
to  which  it  can  be  applied  include  name  plates,  dials,  trim, 
insignia,  counter  displays,  trade  marks,  medallions,  em- 
blems,  signs,  escutcheons,  piaques,  buttons,  ornaments, 
jewelry,  stationary  and  desk  products,  game  pieces,  handles, 
knobs,  drawer  pulls,  door  plates  and  many  technical  prod- 
ucts. 

• 

Offices  of  the  eastern  division  of  Continental  Can  Co. 
have  been  moved  from  100  E.  42nd  St.,  New  York,  to  the 
eighth  floor  of  the  Chanin  Building,  122  E.  42nd  St.,  ac- 
cording  to  T.  C.  Fogarty,  general  sales  manager. 

• 

Wheeling  Stamping  Co.,  manufacturers  of  malleable 
tubes,  has  installed  a new  plastics  division  for  the  produc- 
tion  of  caps  for  its  tubes,  used  as  containers  for  toothpaste, 
shaving  cream  and  similar  products.  The  plastic  caps  will 
replace  those  formerly  made  of  metal,  being  of  superior 
quality,  according  to  the  company. 

• 

Post-war  X-ray  units  will  be  displayed  by  Kelley-Koett 
Manufacturing  Co.,  Covington,  Ky.,  at  a series  of  meetings 
during  late  Summer  and  early  Fall,  according  to  announce- 
ment  by  A.  H.  Feibel,  president.  These  will  include  in- 
dustrial  types  of  machines. 

• 

Failure  of  the  synthetic  rubber  industry  to  continue 
granting  licenses  after  the  war  will  result  in  anti-trust  liti- 
gation  against  it,  Attorney-General  Francis  Biddle  recently 
warned.  He  pointed  out  that  the  20-odd  companies  in  the 
wartime  synthetic  rubber  patent  pool  are  not  now  required 


by  their  agreements  to  license  future  applicants.  He  charged 
that  specialty  rubbers  are  subject  to  monopoly  practices 
and  are  not  covered  by  existing  pooling  arrangements. 

• 

A simple,  quick  test  of  glue  for  permanent  waterproofness 
is  needed  by  the  plywood  industry,  according  to  N.  S.  Per- 
kins,  technical  director  of  the  Douglas  Fir  Plywood  Asso- 
ciation, in  a talk  before  the  recent  Plastics-Plywood  Con- 
ference held  by  the  gtoup  in  Seattle. 

It  is  important,  he  pointed  out,  that  the  industry  not  be- 
come  over-confident  about  the  fallibility  of  present  water- 
proof  tests.  It  should  follow  products  through,  verifying 
their  behavior  in  the  hands  of  the  final  consumer. 

He  indicated  a need  for  a durable  exterior  paint  that 
will  not  show  hair-checks  in  post-war  housing  plywoods, 
probably  a paint  with  an  elastic  film  and  a rubber  base. 

• 

The  Eccles  and  Davies  Machinery  Co.,  Inc.,  Los  Angeles, 
has  been  appointed  Southern  California  representative  of 
Lester-Phoenix,  Inc.,  of  Cleveland,  to  handle  the  coniplete 
line  of  Lester-Phoenix  high-pressure  die  casting  machines 
and  Lester  injection  molding  machines. 

• 

The  National  Motor  Bearing  Company,  Inc.,  Redwood 
City,  Cal.,  has  announced  the  purchase  of  the  Arrowhead 
Rubber  Co.,  Los  Angeles.  Through  this  transaction,  Arrow- 
head becomes  a wholly  owned  subsidiary  of  National. 

Arrowhead  is  a sizeable  concern  fully  equipped  for  the 
manufacture  of  synthetic  rubber  parts  and  the  purchase  in- 
sures  a steady  supply  of  synthetic  rubber  flanges. 

• 

Machinery  Sales  Co.  has  been  appointed  representative 
in  California,  Arizona  and  Nevada  of  Chemaco  Corp.,  sub- 
sidiary of  Manufacturers  Chemical  Corp.,  of  Berkeley 
Heights,  N.  J.,  producers  of  Chemaco  thermoplastic  mold- 
ing materials,  such  as  cellulose  acetate,  ethyl  cellulose, 
polystyrene  and  vinyl  compounds. 


He/knows  PLASTIC  MOLDING»  He 

ought  to  — he’s  been  at  it 
37  years. 


That's  the  kind  of  an  opinion  you'11  get  from  men  who  really 
KNOW — men  who  are  or  have  been  plastic  molders  themselves, 
and  who  speak  from  experience. 

What  they  don't  know,  perhaps,  is  that  the  MARTINDELL  ORGAN- 
IZATION  is  now  a smoothly  running  unit  producing  a tremendous 
quantity  of  plastics  for  the  war  effort,  and  ready  as  soon  as  peace 
comes  to  go  on  producing  for  YOU. 


fjflmmm  molding  co. 

V ¥ f OLDEN  and  6th  Street  • TRENTON,  NEW  JERSEY 


SEPTEMBER  1944 


PLASTICS 


85 


• Certain  plaslics  wilhsland  heal 
belter  Ihan  olhers.  Some  are  parlicu- 
larly  adapled  for  jobs  Ihal  must  wilh- 
stand  wear.  Olhers  are  besl  for  ma- 
chining  and  lhreading.  • The  secret 
of  success  in  plaslics  is  in  knowing 
Ihe  righl  plastic  lo  use  for  Ihe  job  al 
hand.  • Ask  us  lo  help  you  see  what 
plaslics  can  do  in  your  business. 
• Just  send  pholo,  sample  or  specifi- 
calions,  and  we'll  lell  you  quickly  if 
it  can  be  made  in  moulded  plaslics. 


THE  MAGNETIC  PLASTICS  CO. 

1900  IUCIID  B Ull  DING  • CUVILAND  IS,  OHIO 


Remove  Moisture  PLASTICS 

QuicUy  an  J Ck.apt»  u,itk 

NALCO  A/ra-/e.J  LAMPS 


Do  You  Know  ...  all  of  the  advantages  of 
Infra-Red  Ray  Drying  with  Nalco  Dritherm 
Carbon  Filament  Lamps? 

Ute  Nalco  Dritherm  Lamps  for  efficlent  re- 
sultt  . . . available  in  Intide-Silvered  (telf- 
reflecting)  or  clear  glatt  typet. 

Learn  all  of  the  advantages  of  the  Infra-Red 


procets  for  plastic  dehydration. 


Wrttm  tt  ywr  IrM  tmpy  •»  "0 ryl»»  P.ofclsmi  twiy"  loday 


faHrlar  «I  Cwtini  talt  IWm  énpødd  la  «Ka«  arrai^amaal 

Taaaal  lor  romorloq  maittora  (ram  al  Mra-tod  HqM  baal  a od  malarUll 
ptailk  malarlal  prior  to  maldioa  panloe  «*dar  llflM  tarrtTW  ball. 

NORTH  AMERICAN  ELECTRIC  LAMP  CO. 

1004  Tjrta*  tlraal  St.  L»»4.  *.  MU.owri  "UlV 


J.  Harry  DuBois  has  bcen  appointcd  executive  engineer  of 
the  Shaw  Insulator  Co.,  it  was  announced  by  Frank  H. 
Shaw,  president. 

Mr.  DuBois  was  formerly  conunercial  engineer  for  the 
plastics  division  of  General  Electric  and  is  author  of  the 
textbook  “Plastics.”  He  graduated  from  the  University  of 
Minnesota  in  electrical  and  mechanical  engineering  and 
studied  law  at  Kent  College.  He  is  technical  consultant 
and  member  of  the  advisory  board  of  the  American  School, 
Chicago,  and  a member  of  the  S.P.I.,  S.P.E.  and  Plastics 
Pioneer. 


I.  H.  DuBois  K.  R.  Van  Tassel  C.  A.  Powel 


K.  R.  Van  Tassel  has  been  appointed  manager  of  the  Indus-  j 
trial  Control  Division  of  General  Elcctric’s  Industria!  Divi-  1 
sions,  it  has  been  announced  by  J.  E.  N.  Huinc,  conunercial  1 
vice  president.  Mr.  Van  Tassel  succeeds  George  R.  Prout,  i 
recently  appointed  manager  of  the  Company's  Air  Condi-  I 
tioning  and  Refrigeration  Division  of  the  Appliance  and  | 
Merchandise  Department. 

• 

Charles  A.  Powel,  manager  of  Headquartcrs  Engineering  of  J 
the  Westinghouse  Electric  and  Manufacturing  Company,  fl 
was  clectcd  president  of  the  American  Institute  of  Electrical  / 
Enginccrs  for  the  year  beginning  August,  1944. 

The  President‘s  badge  was  presented  to  Mr.  Powel  at  i 
ccremonies  opening  the  Institute's  Suntmcr  Technical  Mect-  1 
ing  recently.  A former  vice  president  and  dircctor  of  the  1 
AIEE  and  noted  as  a diagnostician  of  power  plant  problems,  fl 
Mr.  Powel  wiil  succecd  Dr.  Nevin  E.  Funk,  Vice  President  j 
of  the  Philadelphia  Electric  Co. 

• 

Ben  W.  Rau,  sales  engineer,  and  Harry  F.  Slottag,  produc- 
tion  manager,  have  been  admitted  into  partnership  by  G.  I 
Felscnthal  & Sons.  They  will  continue  in  their  present  ca-  I 
pacities. 

William  H.  Hunt  has  been  appointed  manager  of  the  De-  I 
troit  branch  warehouse  of  United  States  Plywood  Corp.,  || 
succeeding  the  late  J.  C.  Dorman. 

A graduatc  of  River  Falls  State  College,  Wis.,  Mr.  Hunt  I 
entered  the  cmploy  of  Algonta  Plywood  & Veneer  Co.,  now  -I 
a U.  S.  Plywood  subsidiary  in  1935.  In  1938  he  was  ap-  | 
pointed  assistant  to  Clay  Wilcox,  vicc-presidcnt,  two  I 
years  later  was  named  branch  manager  of  the  Cleveland  4 
officc,  and  in  1942  assigned  back  to  the  Algoma  plant  as  I 
assistant  general  manager  and  sales  manager. 

• 

Walter  P.  Konrad  has  been  appointed  branch  manager  of  the 
phosphtyc  division  sales  department,  Monsanto  Chemical  I 
Co.,  Chicago,  it  was  announced  by  Robert  S.  Weatherljr,  I 
general  sales  manager  of  the  phosphate  division. 

Mr.  Konrad  graduated  from  Indiana  University  in  1922.  4 
In  1925  he  joined  the  sales  force  of  the  Provident  Chemical  I 
Co.,  a property  of  Swann  Chemical  Corp.,  which  was  ab-  I 
sorbed  by  Monsanto  in  1935.  Since  that  time  he  has  been  in  I 
the  phosphate  sales  group  in  St.  Louis. 
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Problems  end  questions  may  be  submltted  to 
this  department  for  answering  by  the  teehni- 
cal  editors  or  specialists  in  the  industry. 


Has  any  consideration  been  given  to  the  possibility  of 
making  plastic  objectives  and  eye-pieces  for  telescopes?  It 
would  seeni  possible  to  make  a press  or  mold  that  could 
make  many  of  a given  size,  instead  of  each  having  to  be 
built  up  separately.  A.  T.  IV.,  Riverside,  Cal. 

The  problem  of  making  lenses  for  microscopes  and  telescopes 
out  of  plastics  has  undoubtedly  received  consideration.  There 
is  no  available  record,  however,  of  sucli  attempts.  The  funda- 
mental objection  is  that  plastics  are  too  soft  and  thcrcfore  too 
easily  scratclied. 

* * * 

In  my  shop  I have  jig  saws,  band  saws,  table  saws,  lathes, 
grinders,  drill  presses,  etc.,  and  I would  like  to  take  sheets, 
strips,  or  rods  of  plastics,  and  heat  and  bend  them  into  certain 
shapes,  and  then  glue  or  weld  them  into  novelties  of  some  kind. 
What  are  your  suggestions  ? H.  M.,  Dallas,  Tex. 

Certain  types  of  plastics  can  be  macliined  with  the  equipment 
you  enumerate,  as  pointed  out  in  the  article  Machining  Lami- 
nates  in  this  issuc.  However,  it  sliould  be  underslood  that  the 
nature  of  plastics  måkes  it  possible  to  mold  a large  proportion 
of  Products  to  their  final  shape  without  nced  for  extensive 
machining. 

* * * 

We  are  manufacturers  primarily  of  innerspring  mattresses 
and  upholstered  box  springs.  We  are  wondering  if  your  pub- 
lication  has  any  information  as  to  whether  anyone  in  the  plas- 
tics industry  is  making,  experimenting  or  producing  a plastic 
upholstering  spring.  R.  E.  R.,  Chicago,  III. 

It  is  our  opinion  that  you  will  find  no  one  in  the  plastics  in- 
I dustry  who  is  cven  experimenting  in  the  production  of  a plastic 
upholstering  spring.  Plastics  materials  up  to  now,  just  do  not 
I possess  that  type  of  elasticity.  However,  perhaps  the  publica- 
tion  of  your  query  in  this  column  will  elicit  information  in  this 
I direction  unknown  to  us. 

* * * 

After  the  war  I wish  to  change  from  news  reporting  to  indus- 
trial  writing,  specializing  in  plastics.  I should  like  to  know 
what  is  needed  as  a background  to  this  field.  I have  had  seven 
years  in  general  reporting;  reviewed  chemistry  and  economics 
at  college  recently,  and  am  taking  a correspondence  course  in 
plastics  at  present.  Sgt.  R.  G.,  Camp  Ruckcr,  Ala. 

Our  general  reply,  in  answering  your  query,  ivould  be  that 
I the  most  important  qualification  for  such  a loriter  would  be  a 
] knowledge  of  plastics  materials  and  the  methods  employed  in 
I working  them.  Proceeding  in  a more  detailed  manner  on  this 
I recommendation,  it  would  be  advisable  for  you  to  read  such 
| books  as  Industrial  Plastics  by  Simonds;  Handbook  of  Plastics 
1 by  Simonds  and  Ellis,  to  become  a regular  reader  of  authentic, 
up-to-date  periodicals,  and  then  spend  six  months  to  a year 
in  the  plant  of  some  company  specializing  in  the  general  molding 
I of  plastics.  By  this  time,  you  ought  to  be  fairly  well  prepared 
| to  do  reporting  work  on  the  subject  of  plastics.  This  may 
j appear  to  be  an  extensive  background,  but  it  should  repay  you, 

) as  the  plastics  industry  has  a real  need  for  skilled  authors  and 
j news  reporters. 


MILES  and  MILES 

of  small 


EXTRUDED  PLASTIC  ROD 


f In  a wide  range  of  shapes,  sizes 
and  varied  colors  many  miles  of 
Extruded  Plastic  Rod  are  produced 
every  day  by  CARTER  for  book- 
binding,  telephone  cord  wrappers, 
poultry  bands  and  many  special 
items.  Accurat»ly  extruded  to 
plus  or  minus  .003  tolerance. 

Complete  Jacilities  jor 
automatic  spooling  and  winding 


Let  us  figure  on  your  requirements 


PRODUCTS  CORPORATION 

6925  CARNEGIE  AVENUE  • CLEVELAND  3,  OHIO 


Platm  bolow  show»  a fmw  of  tho  many  thapet 
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We  Don  t Want 
a Million  Dollar 
Plating  Business 


BUT  . . . we  are  interested  in  securing 
several  new  accounts,  either  large  or 
small,  who  are  desirous  of  precision 
plating  in  gold,  silver,  nickel  and  cop- 
per. 

Efficient  service,  coupled  with  our 
workmanship  and  economy,  will  be 
your  guarantee. 

UNITED  METAL  & PLATING  WORKS 

39-30  61  ST  STREET 

WOODSIDE  L.  I.,  N.  Y.  HAVEMEYER  6-8896 


CONTRACT  & CUSTOM 

Injection 

PLASTICS 

MOLDING 

WrlH  today  far  Quotations  on  Taar  Raquirimant* 

★ 

F.  J.  iflRK 

MOLDING  0 m COMPANY 
BROOK  STREET  CLINTON,  MASS. 


Machining  Laminates 

( Continued  from  page  21) 


less  than  1)4  times  the  diameter  of  the  rivet  should  be 
avoided;  they  are  poor  structurally  and  are  likely  to  cause 
splitting.  Hoies  for  rivets  should  be  drilled  slightly  larger 
than  for  metal.  A great  deal  depends  on  the  density  of  the 
laminated  phenolic.  It  is  wise  to  experiment  with  the  size 
drill  to  be  used  before  setting  up  shop  practices.  The  rivet 
should  push  into  the  hoie  by  hand ; or,  where  conditions 
are  ideal  (such  as  atnple  edge  clearance)  should  be  a light 
drive  fit.  Length  of  rivet  to  provide  a proper  No.  2 head 
can  give  a lot  of  trouble.  Naturally,  the  greater  the  hoie 
is  oversize,  the  more  the  rivet  shank  will  swell  in  upset- 
ting  and,  therefore,  the  longer  the  rivet  should  be.  A gen- 
eral guide  is  to  have  1)4  times  the  diameter  of  rivet  ex- 
tending  beyond  the  material  to  be  riveted.  To  assure  good 
riveting,  the  phenolic  material  rnust  be  well-laminated  and 
free  from  gum  pockets.  Laminates  that  are  too  dry  will 
cause  splitting,  regardless  of  the  skill  of  the  riveter. 

In  our  own  fabricating  plant,  it  is  our  practice  to  design 
riveted  joints  so  that  there  is  bearing  all  along  the  shank, 
since  the  great  advantage  of  riveted  phenolic  material 
comes  from  the  swelling  of  the  rivet  into  the  material,  per- 
mitting  a tighter  joint  than  with  riveted  metal.  We  have 
been  speaking  all  along  of  solid  aluminum  rivets.  We  do 
not  recommend  vibrating  a barder  metal  in  laminated  phe- 
nolics.  If  other  metals  such  as  steel  or  brass  naust  be  used, 
either  spinning  solid  shanks  or  using  tubular  or  bifurcated 
rivets  is  the  best  procedure. 

Palnting 

Paint  may  be  applied  to  laminated  phenolics  by  spraying, 
dipping  or  brushing.  Best  results  are  obtained  from  the 
use  of  a phenolic-base  synthetic  lacquer,  bakcd  at  tempera- 
tures  recommended  by  the  paint  manufacturer,  but  in  no 
case  over  250°  F.  On  sanded  or  machine  finished,  such 
as  ground-to-size  rods  and  tubes,  sheets  that  have  been 
sanded  to  tolerances,  or  machined  specialties,  no  prepara- 
tion  other  than  cleaning  is  necessary  before  painting.  In 
most  cases,  the  thinner  used  to  rcduce  the  paint  makes  a 
satisfactory  cleaning  agent,  if  sinaply  wipcd  on  with  a 
clean  cloth. 

On  molded  surfaces  with  a highly  glazed  finish,  or  sheets 
presscd  between  plates,  the  phenolic  laminate  must  be 
sanded  lightly  before  painting.  So  far  as  we  know,  there 
is  no  primer  or  finishing  coat  which  will  adhere  wcll  to 
phenolic  surfaces  as  they  come  from  the  mold.  Adhesion 
is  good  on  ntolded  phenolic  surfaces  when  the  finish  is 
bakcd,  although  it  is  not  so  good  as  on  machined  surfaces. 
If  picces  must  be  air-dried,  they  should  hang  at  least  24  hr 
before  handling,  unless  special  quick-drying  finishes  are 
used.  Painted  laminated  phenolics  are  affectcd  hygro- 
scopically  in  direct  proportion  to  the  hygroscopic  charac- 
tcristics  of  the  finish.  Zinc  chromatc  primer  and  certain 
commercial  scalers  have  been  found  to  lowcr  the  water 
absorption  of  exposed  edges  of  pressed  or  molded  lam- 
inates. 

S*r»wlng 

Threads  can  bc  tapped  or  naachined  in  plastic  materials 
to  accommodatc  machine  screws.  The  National  Coarse 
series  of  threads  is  to  bc  preferred  over  the  National  Fine 
series.  The  tension  or  "pull-out"  strength  of  a threaded 
hoie  can  bc  determined  from  the  formula  P=kirdlf«  where 
f,  = average  flatwisc  shear  strength  of  the  material 
1 = length  of  scrcw  or  bolt  threaded  into  the  hoie 
d = outside  diameter  of  threads 
k =an  empirical  factor  depending  on  the  plastic 
On  grade  C material  k probably  lies  between  0.55  and  0.70. 
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When  a tensile  load  is  applied  to  a screw  in  a plastic 
laminate,  the  elongation  of  the  screw  under  the  load  tends 
to  delaminate  the  sheet.  Failure,  therefore,  may  occur  as 
a result  of  delamination  rather  than  shear.  Where  pos- 
sible,  a through  bolt  and  nut  is  preferable  to  a threaded 
hoie.  Self-tapping  screws  or  drive  screws  provide  a sat- 
isfactory  threaded  attachment  and  have  the  advantage  of 
eliminating  the  tapping  operation  and  of  providing  an  ab- 
solute  fit,  without  clearance. 

Conelusion 

Since  this  article  deals  only  with  the  highlights  of  the 
most  common  operations  used  in  fabricating  laminated 
plastics,  it  should  be  at  once  apparent  that  this  is  no  field 
for  the  novice.  As  in  so  many  other  things  the  only  really 
satisfactory  way  to  learn  is  by  doing.  In  this  case,  that 
involves  the  expenditure  of  considerable  money  and  time 
which  might  better  be  saved  by  entrusting  fabricating  oper- 
ations to  one  who  is  thoroughly  familiar  with  the  behavior 
and  characteristics  of  the  product  and  who  is,  in  most  cases, 
al  ready  tooled  up  for  fabricating.  Moreover,  such  manu- 
facturers  are  constantly  discovering  new  and  better  ways 
to  fabricate  phenolics,  such  as  the  use  of  post-forming 
fibre,  which  we  call  Phenolastic  Fibre.  This  new  develop- 
ment has  great  possibilities,  for  it  makes  possible  the  forming 
of  many  intricate  shapes  with  no  more  equipment  than  a 
set  of  wooden  niolds  and  the  necessary  equipment  to  re- 
heat  the  plastic — plus  the  all-important  know-how.  end 


Models  Before  Molds 

( Continued  from  page  17) 


pends  largely  on  completion  time.  Since  the  model  is  of 
plastic,  a far  more  machinable  material  than  hard  steel  alloy 
of  which  molds  are  usually  made,  it  can  be  worked  with 
greater  facility  and  speed  (Fig.  4).  Even  where  the  mold 
has  a single  cavity,  there  is  a vast  difference  in  completion 
time  between  it  and  a model  of  the  same  specifications. 


Fig.  7.  Phase  in  maklng  "Lumarith"  model  of  liquid  dispenser 
measuring  chamber — machining.  Followed  by  hand-grinding 


NuW* 

1 MACHiMNG 


OA  KALAMAZOO 

lOVef-n-Dri  ABRASIVE 
BELT  GRINDER 

★ One  of  the  many 
plastic  parts  that 
can  be  finished  by 
the  HAMMOND 
Nu -Way  machin- 
ing  method. 
Plastic  Motor 
Housing  for  Vac - 
uum  Cleaners  -re- 
qulre  finish  ing 
operation  on  bot- 
tom edge  of  the 
outside  rim. 

You’11  know  what  better  fittishittg,  higher  pro- 
duction,  and  lower  costs  really  mean  after  you 
have  employed  this  NU-WAY  machining 
method  using  abrasive  beits.  Hammond’s  10" 
Wet-n-Dri  Grinder  handles  wide  variety  of 
parts — 10"  width  belt  permits  increased  range 
in  the  finishing  of  larger  pieces.  Many  produc- 
tion  increases  possible  ...  some  applications  re- 

quire  only  25%  of  the  

time  formerly  used  for 
finishing.  Illustration, 
lower  right,  Ham- 
mond’s  10"  machine 
— other  4"  and  6"  ma- 
chines  also  available. 


FREE  ENGINEER- 
ING REPORT 

★ Send  eeveral 
parts  for  actual  test 
runs.  Our  engineers 
will  give  you  a com- 
plete  report  — no 
obligation  ! 


KALAMAZOO  54, M ICHIGAN 


1669  DOUGLAS  AVENUE 

Eastern  Branch— 71  Wesf  23rd  Street,  New  York  10,  N.  Y. 
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WOODFLOUR 


PHENOLS 


BARIUM  STEARATE 

SAWDUST  CRESOL 

HEXAMETHYLENETETRAMINE 
COTTON  FLOCK  ZINC  OXIDE 

GROUND  CORK 

ASBESTOS  ACETONE 

FILLERS  & 

CALCIUM  STEARATE  CRESYLIC  ACID 

CHEMICALS 

CHINA  CLAY  RED  IRON  OXIDE 

LITHARGE  iot  the  FORMALDEHYDE 

ALUMINUM  STEARATE  SHELLAC 

PLASTICS 

UTHOPONE  GLYCERINE 

INDUSTRY 


MICA  DIATOMACEOUS  EARTH  RUBBER 

LIMESTONE 

SULPHUR  FLOUR  CARBON  BLACK  WAXES 

DIBUTYL  PHTHALATE 

MAGNESIUM  OXIDE  EAST  INDIA  GUMS 


Jhe  B V R N E T Go. 

EST.  1889 

100  Gold  Street  • New  York  City 


HOBALITE 

for 

HOBBED  MOLD  DIES 

A GOOD  SINKING  IN  1935 

TODAY 

PERFECT  CAVITIES  ARE  HOBIED 

11'  i 6*>  1*  D««p  — 10'  Dio.  »3'D..p 


Tho  ploitic  molding  Induitry  grows  In  loop»  ond 
boundt.  Wo  had  fo  Improvo  Hobolife  of  that  poce.  March, 
1939,  clot«d  a long  porlod  of  roioorch  and  chocking  under 
octual  hobbing  condifiont,  proving  we  Kod  improved  hobobility, 
reduced  porotify,  ond  Improved  reacfion  fo  heot  freofmenf. 

The  hobbed  cavifiet  in  Hobolife  hove  thof  perfect  flnlih 
which  givet  high  lutfre  to  the  molded  port.  Properly  case- 
hordened  ond  heot  treoted  it  withstonds  a pressura  of  82 
Ton*  Per  Square  Inch. 

A compht e stork  of  all  ftondord  stzes  corned 
In  our  Chicago  Worehoute  for  immediofe 


■ STASIISHIO  tett 


WJIIFM 


2045  W HARRISON  STRUT  • CNICAOO  11,  IllINOtS 

Im cfc  OfxH  eed  WerohevrMi 
1tt«  Se.  RerMeeR.  Ceteewr.  Mirh  • 1*442  Mmren  ReeA  N>.»  22,  Mtek. 
us  W UV»  R.  4.  M . 1221  W «V»*»-*  •***  . *«»**"  *. 

Wl.  • 1412  Nw*  2*  U . St.  Ueta  A M*. 


Fig.  8.  "Plexiglas"  demonstrator-model  housing  lor  a contactor 

relay  mounted  next  to  actual  steel  unit  for  comparison 

The  difference  becomes  more  marked  where  a mold  contains 
a nurnher  of  duplicated  cavities  for,  in  this  case,  since  onlv 
one  rnodel  is  required  regardless  of  the  nurnher  of  mold 
cavities,  the  disparity  in  cost  between  rnodel  and  mold 
becomes  multiplied.  To  some  extent,  the  rnodel  tends  to 
cut  the  completion  time  of  the  mold  itself,  because  the 
rnodel  provides  an  exact  idea  of  the  finished  job  and 
helps  in  designing  the  mold. 

While  we  have  analvzed  plastic  ntodels  by  function  and 
have  developed  classifications  for  them,  that  dæs  not  ntean 
that  each  of  the  three  types  of  rnodel  is  used  only  for  its 
individual  purpose  by  an  individual  firm.  The  fact  is  that 
all  three  types  may  be  in  simultaneous  use  by  one  firm. 
This  is  particularly  true  in  large  concerns  that  market,  or 
both  manufacture  and  market,  molded  plastic  products. 
With  these  firnts  the  line  of  demarcation  between  the 
development  rnodel  and  the  pre-mold  rnodel  often  tends  to 
fade.  The  requirements  are  so  precise  and  adherence  to 
specifications  is  so  exact  for  both,  that  there  may  be  abso- 
lutely  no  difference  between  the  two.  It  is  simpty  that  one 
is  used  for  experimentation,  testing  and  refinement  of 
design,  while  the  other  is  used  as  a rcchcck  against  the 
final  blue-prints  and  as  a threc-dimensional  guide  piece 
for  the  mold-maker.  If  the  development  rnodel  has  passed 
every  test  without  alteration,  and  if  its  design  is  decided 
upon  as  the  final  one  for  the  molded  produet,  the  develop- 
ment rnodel  may  automatically  bcconic  the  pre-mold 
mor  lei.  F.Nl) 


Plast  i cs  in  Quality  Jewelry 

(CoHtinued  from  page  34) 

I » 

It  now  turns  out  ornaments  and  jcwelry  which  will 
seil  to  the  consuntcr  for  $3-$5.  Its  buttons  will  rctail 
at  $1  and  $1.50,  while  pocketbook  handles,  zipper  pulls  and 
fratnes  come  in  a price  range  of  25c  to  $15,  being  fitted 
to  pocketbook*  retailing  at  from  98c  to  $60. 

Basically,  all  the  items  considered  herc  are  made  frotn 
Lucile  methyl  methacrylate,  the  patterns  being  formed  by 
undcrcutting.  At  the  same  time,  these  fine  incisions  vary 
the  clear  transparcncy  of  the  material,  giving  the  effeet  of 
shading  comparable  to  the  lights  and  darks  of  a charcoal  or 
pencil  drawing. 

The  color  cffccts  are  obtained  in  various  ways.  The 
red  body  of  the  butterfly  illustratcd  is  made  of  red  Calalin. 
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The  spots  and  plaid  lines  and  bows  on  the  animals  are  of 
aniline  dyes  or  enamels  applied  by  hand,  while  the  animal 
eyes  are  of  painted  glass.  Some  sets  of  pins  are  decorated 
with  rhinestones,  and  bits  of  painted  leather  are  occasionally 
used.  The  buttons  illustrated  are  either  merely  undercut 
or  are  undercut  and  painted  over  the  pattern. 

The  process  of  manufacture  begins  with  the  small 
acrylic  (or  Catalin ) sheets,  which  are  the  only  ones  now 
available  for  non-military  purposes.  A series  of  patterns 
is  superimposed  on  the  sheet  and  the  forms  are  roughly 
jigged  out.  The  carver  then  takes  each  piece  in  hand 
and  executes  the  undercutting  shown  on  the  design.  With 
a flat  piece,  ashing  and  polishing  follow.  If  it  is  to  be 
shaped  into  curves  in  more  than  one  plane,  the  piece  must 
be  heated  in  an  oven  to  about  350°  F.  until  it  is  completely 
pliable.  After  the  desired  form  is  imparted  to  it,  the 
object  is  placed  into  cold  water  to  set.  Then  ashing  and 
polishing  follow  drying. 

Painting,  and  assembly  of  the  other  decorative  elements 
and  the  pins  (where  there  are  pins)  complete  the  job. 

Although  there  is  nothing  in  this  procedure  which  is 
unique  with  Hoffman,  the  method  has  given  something 
new  to  its  product;  namely,  is  the  intangibles  of  taste  and 
a superior  sense  of  design. 

Trends  in  Post-Wax  Design 

( Continued  from  page  25) 
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serious  providing  definite  basic  rules  are  adhered  to. 

First,  it  is  essential  to  design  for  plastics  and  not  to 
convert  plastics  to  other  less  favorable  designs,  namely. 
aluminum  sand  or  die  castings,  magnesium  castings  or 
steel  stampings. 

Secondly,  avoid  at  all  cost  the  temptation  to  employ 
resinous  materials  in  structural  application  subjected  to 
critical  loads,  unless  static  tests  have  proven  beyond  a 
reasonable  doubt  that  plastics  are  strong  or  durable 
enough  to  warrant  consideration.  Plastics,  unlike  other 
materials,  have  very  few  precedents  which  can  be  relied 
upon  to  measure  their  serviceability  in  terms  of  per- 
manency,  except  in  standard,  acceptable  uses. 

Finally,  in  order  to  insure  quality  control  conducive  to 
a lasting  program,  select  applications  wherein  the  ad- 
vantages  possessed  by  plastics  and  not  by  other  com- 
petitive  products  can  be  utilized  to  the  fullest  extent. 

The  rules  just  stated  are  neither  unreasonable  nor  dif- 
ficult  to  follow  and  have  been  practiced  successfully  on 
more  than  one  occasion.  For  example,  there  is  a prevail- 
ing  knowledge  that  plastics  are  exceptionally  brittle  at 
normal  room  temperatures  and  lower.  This  factor  alone 
has  accounted  for  much  opinionated  argument  against 
their  use  in  items,  which,  if  designed  properly,  might 
be  served  well  by  plastics. 

If  the  part  under  consideration  is  exposed  to  repeated 
impact  forces,  the  chances  are  that  it  would  be  unwise  to 
resort  to  a substance  as  hard  and  unyielding  as  the 
thermosetting  and  to  a lesser  degree  the  rigid  thermo- 
plastic  classes  of  materials. 

At  low  temperatures,  even  the  soft  elastic  plastics  be- 
come  susceptible  to  brittleness  and  shatter  readily  i f 
struck  too  hard  a blow.  However,  if  the  same  part  is 
exposed  to  a static  load  or  mild  vibrational  forces,  or 
an  occasional  shock  load  which  tnay  be  expected  through 
ordinary  handling,  the  decision  to  use  plastics  rests  with 
the  good  judgment  of  the  engineer.  His  judgment  will 
probably  be  governed  by  the  section  modulus,  the  strength, 
bulk  factor  and  weight.  In  other  words,  as  compared  to  an 
aluminum  or  magnesium  part  of  fixed  sections,  what 
voiume  of  plastics  will  produce  satisfactory  rigidity  and 
ample  strength  at  less  weight  and  cost?  A reduction  in 
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weight  and  cost  for  equal  performance  will  usually  justify 
the  choice  of  plastics  in  preference  to  a heavier,  less 
efficient  metal  counterpart. 

In  competition  with  the  light  alloy  metals,  the  higher 
cost  of  plastic  materials  constitutes  a handicap.  While 
this  may  not  be  particularly  disturbing  at  the  moment,  in 
the  light  of  the  present  demand  for  production,  during 
the  post-war  years  it  probably  will  become  insistently 
serious.  Now,  judging  from  various  reports,  plastic  items, 
with  some  exceptions,  cost  more  than  metal  counterparts. 
The  exceptions,  of  course,  consist  of  properly  designed 
parts  utilizing  all  advantages  that  can  be  obtained  from 
the  properties  of  plastics  and  production  methods.  The 
last  is  important.  A recent  survey  and  cost  analvsis  of 
plastic  parts  employed  in  one  of  the  North  American 
Aviation  airplanes  disclosed  a saving  in  cost  over  that 
of  the  same  number  of  metal  parts. 

Almost  in  every  case,  the  cost  of  the  plastic  material 
was  considerably  higher.  From  a breakdown  of  the 
production  operations  to  manufacture  and  finish  tliese 
parts,  the  metal  operations  ran  higher  than  plastic.  Thus, 
in  the  loial  cost  it  was  found  that  the  metal  machining 
cost  was  all  out  of  proportion  to  the  material  and  produc- 
tion cost.  Hence,  this  more  than  compensated  for  the 
difference  in  material  cost  to  give  plastics  a slight  edge 
in  total  cost. 

However,  one  cannot  accept  this  as  sufficient  reason  to 
ignore  the  subject  of  material  costs  in  the  future.  Further- 
more,  it  is  not  safe  to  depend  too  much  upon  a positive 
price  drop  of  plastic  materials  after  the  war;  for  that 
of  aluminum,  magnesium,  steel  and  wood  will  drop  like- 
wise.  The  latter  materials  more  than  likely  will  reduce 
faster  and  farther,  in  view  of  the  fact  that  tremendous 
production  facilities  and  consumer  markets  are  already 
established  for  these. 

Prospect/ve  Uses  of  Plastics 

One  should  hesitate  to  forecast  the  post-war  trends  of 
plastics  with  any  degrec  of  assurance.  Although  the 
possibilities  appear  to  be  numerous,  it  is  yet  too  carly  to 
become  unduly  enthusiastic  about  the  future.  Potentially, 
plastics  in  various  formulations  have  unusual  and  no 
doubt  undiscovered  capacities  for  rendering  useful  Services 
i f controlled  and  directed  accordingly.  For  years,  the 
bulk  of  all  plastics  produced  was  consumed  by  the  electrical 
and  radio  industries.  In  this  capacity,  plastics,  particu- 
larly the  thcrmosetting  type,  has  become  indispensablc 
because  of  its  superior  electrical  properties.  No  other 
produet  will  do  as  well.  In  the  last  few  years,  the 
thermoplastic  group  of  resins,  because  of  their  Dow 
characteristics  and  adaptability  to  injeetion  and  extrusion 
molding  machines,  made  considcrable  progress  in  the 
novclty  and  so-callcd  "gadget”  field.  Here  the  color  com- 
binations  obtainable  with  the  less  rigid  plastics  ofifered 
a tremendous  advantage  over  the  colorless  or  somewhat 
drab  plastics  and  other  materials  which  required  surface 
finishes. 

Prior  to  the  present  world  wide  conflict,  plastic  produets 
in  all  shapes,  forms  and  colors  began  to  make  rapid 
appcarances  in  industry  and  in  commercial  channels. 
As  a matter  of  fact,  the  transformation  was  $o  rapid 
that  few  in  the  plastic  industry  could  keep  pace  with 
events,  let  alonc  the  layman  who  had  barcly  become 
acquainted  with  the  generic  term  and  seldom  could  recog- 
nize  a plastic  when  he  saw  it.  Therefore,  the  indicatinn 
of  the  pre-war  trends,  as  far  as  is  known,  was  never 
definite  enough  to  justify  an  accuratc  prediction  of  future 
permanency.  Some  of  the  prewar  items  failed  to  satisfy 
expectations,  subsequently,  grew  to  fester  public  opinion. 
Others  were  good  applications  and  most  were  commonly 
accepted  as  satisfactory. 
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Pioperties  of  plastics  which  lend  themselves  to  future 
prospective  applications  will  be  discussed  briefly.  Assum- 
mg-  tbat  the  post-war  consumer  market  will  be  of  the  same 
pattern  as  that  before  this  war,  the  use  of  resins  will  be 
confined  largely  to  four  fields  of  endeavor;  namely,  nov- 
elties,  luxuries,  decorations  and  engineering. 

In  the  first  case,  molding  compounds  have  a natura! 
bent  for  producing  smooth,  polished  and  colorful  items 
dear  to  the  novelty  trades.  Here,  competition  with  other 
Products  will  likely  depend  more  upon  beauty  and  origi- 
nality  of  design  than  upon  cost.  Sheet,  tube  and  rod  ma- 
terials such  as  clear  or  dyed  acrylics  and  perhaps  east 
phenolic  will  also  participate  actively  in  novelties,  but 
probably  not  in  direct  competition  with  the  molded  Prod- 
ucts. Larger  parts  more  suited  to  fabricating  techniques 
tend  to  be  more  attractive  to  sheet  material  fabricators, 
whereas,  smaller  compact  items  needed  in  quantities  ap- 
plicable  to  the  produetion  capacity  of  molding  machines 
are  more  to  the  liking  of  the  molders. 

The  luxury  line  is  more  demanding  of  the  serviceable 
properties  of  plastics  than  is  the  novelty  trade.  Based 
upon  price  alone,  plastics,  in  view  of  the  higher  co:t  of 
basic  raw  materials,  must  contribute  more  to  the  effi- 
ciency  of  operation  than  do  the  light  alloy  metals  or 
others.  Often  times  when  weight  is  a primary  factor,  these 
materials  serve  better  than  metals  because  of  their  low 
specific  gravity.  Resiliency  is  another  important  prop- 
erty  of  plastics  which  may  be  used  advantageously  in  cer- 
tain  funetions.  Better  corrosion  resistance  and  weathering 
stability  can  be  a deciding  factor  in  the  selection  of  plas- 
tics over  cloth,  leather  or  wood  produets. 

1 he  flexibility  of  laminating  materials  has  helped  to 
make  the  decorative  designer’s  job  much  easier.  The 
decorative  materials  serve  not  only  to  grace  pieces  of  fur- 
niture  and  wall  panels  with  artistic  configurations  and 
colors  pleasing  to  the  eye,  but  they  possess  other  durable 
properties  as  well.  To  eliminate  eigarette  burns  and 
liquid  stains,  which  mar  the  surfaces  of  conventional  wood 
or  metal  tables,  a thin  layer  of  metallic  foil  is  incorporated 
in  and  near  the  uppermost  surface  of  decorative  laminates. 
In  addition,  a surface  coat  of  transparent  urea  formalde- 
hyde  resin  offers  resistance  to  abrasion  seldom  equaled 
by  a wood  or  painted  surface.  All  of  these  contribute  to 
the  usefulness  of  decorative  materials  in  the  post-war 
period  and  it  would  not  be  beyond  the  realm  of  imagina- 
tion  to  conceive  of  prolific  application  in  all  modes  of 
transportation,  residential  and  office  buildings  and  many 
places  of  public  gathering. 

Engineering 

The  engineering  phase  of  plastics  is  more  difficult  to 
define.  When  dealing  with  components  of  machines  and 
struetures,  stresses  and  loads  are  introduced  which  re- 
quire  technical  knowledge  of  the  material  properties  con- 
templated  for  the  proposed  design.  Since  the  strength  and 
inodulus  of  elasticity  are  usually  too  low  or  non-uniform 
for  primary  structural  purposes,  it  is  considered  best  to 
apply  plastic  in  non-structural  components,  at  least  for 
the  present. 

In  non-structural  parts,  working  in  conjunction  with 
primary  or  secondary  structural  assemblies,  plastics  have 
proven  to  be  good,  sound  engineering  materials.  When 
one  stops  to  consider  the  number  of  low  stressed  parts 
which  make  up  a structural  assembly,  whether  it  is  an 
airplane,  automobile  or  industrial  machine,  it  is  noted 
the  loss  of  efficiency,  in  view  of  the  fact  that  most  or 
all  of  these  parts  are  made  up  of  heavy,  high  strength 
alloys. 

In  the  post-war  era,  engineers  will  be  more  cognizant 
of  this  fact  in  view  of  the  economic  readjustment  which 
is  certain  to  take  place  and  the  tendency  will  be  to  use  all 
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• STEEL  RULE  DIES 

• DIE  CUTTING 

• HEAT  EMBOSSING 

Here  is  a reliable  source  for  you  when 
the  need  is  for  Steel  Rule  Dies  or  Die  Cut- 
ting or  Heat  Embossing  on  sheet  plastics. 

We  are  engaged  in  m aking  ‘Steel  Rule 
Dies  for  finns  large  and  small  where 
quick  delivery  and  accuracy  is  of  vital 
importance. 

Also,  make  note  of  our  Die  Cutting  and 
Hot  Embossing  of  sheet  plastics  in  your 
source  file.  These  departments  are  com- 
pletely  equipped  and  well  staffed  for 
clean  workmanship,  large  produetion 
and  speedy  delivery.  Many  years  of  ex- 
perience  lie  behind  us  in  the  above 
Services  on  sheet  plastics. 

*Steel  Rule  Die å are  made  very  economlcally  and  qulchly. 

LANSKY  DIE  CUTTING  CO. 

194  Greene  St.  New  York  12,  N.  Y. 
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• This  modern  factory,  Raymond 
Laboratories,  boosts  production  of  plastic 
molds  through  use  of  Despatch  ovens  for  preheating 
plastic  pre-forms.  This  recirculating  type  oven  is  speedy 
and  maintains  even  temperature  throughout.  Automatic 
temperature  control  requires  no  attention  from  operator. 

Photo  shows  standard  model.  Other  models  available 
with  swinging  flap-doors  or  removable  drawers.  \V  rite 
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types  of  material,  each  where  it  can  do  a job  better  than 
the  other.  Hence,  plastics  having  made  an  impressive 
start  in  the  war  effort  are  certain  to  take  an  important 
position  in  that  program. 

Among  items  to  which  plastics  could  be  applied  are  the 
following: 

Novelties — shoe  racks,  Venetian  blinds  fslats — phenolic 
sheet),  clock  cases,  flower  vases,  book  ends,  humidor  and 
pipe  rack,  drinking  glasses,  pitehers,  card  tables  and  score 
pad  container. 

Housing — floor  surfaces  (plastic  tile,  artificial  hardwood, 
designs),  roof  covering  (plastic  slabs,  shingles),  wall  cov- 
ering  (decorative  panels),  cornice,  molds,  coves,  gut- 
ters, down  spout,  roof  flashing,  vents,  louvres,  screens, 
bay  window  hood,  window  sills  and  trims,  window,  trans- 
lucent  and  plastic  sash,  insulation  and  sound-deadening 
material  between  floor  and  ceiling  joists  and  partitions, 
hand  rails  and  bannisters,  wall  units  for  baths,  lavatory, 
tubs  and  bowls,  medicine  cabinets,  pullman  units,  towel 
bars,  plastic  doors — knobs — hand  plates,  kitehen  wall  units, 
sink  and  cabinet  units,  lighting  fixtures,  housing,  ward- 
robe  units,  bars,  racks,  air  duets,  address  numbers  and 
mail  boxes. 

Air  Transportation — flooring,  seats,  windows  and  trims, 
control  pedestal  housing,  panels  and  liners,  light  brackets 
and  shades,  passenger  seats,  seat  covers,  decorative  wall 
panels,  insulation,  sound  proofing,  eigarette  containers, 
magazine  racks,  compartment  doors,  sleeper  berth  ar- 
rangement, food  heating  cabinets,  first  aid  kit  and  garbage 
disposal  container,  lavatory  bowl,  chemical  toilet,  cabi- 
nets, paper  and  towel  containers,  access  doors,  wing  tips, 
wing  tip  light  covers,  wing-to-fuselage  fairings,  nacelle 
tail  cones,  fuel  tanks,  oil  tanks,  cable  brackets,  landing  gear 
doors,  ailerons  and  tabs,  heating  and  ventilating  duets 
and  elbows,  rudder,  elevator,  tabs,  fairings,  surface  con- 
trol cable,  brackets  and  housings,  hydraulic  valves,  plun- 
gers,  rings,  hoses,  brackets  and  supports,  electrical  junc- 
tion  boxes,  wire  protective  covers  and  tubes,  lamp  brack- 
ets and  housings,  carburetor  air  duets,  radiator  cooling 
duets,  control  brackets  and  knobs. 

Automotive — body,  door,  window  garnish  molding,  trim 
panel,  latch  striker  plate,  alignment  wedge  plate,  hard- 
ware, kiekpad,  escutcheons,  sun  shade,  windshield  gar- 
nish molding,  wiper  motor  housing,  wiper,  fenders,  hood. 
rcar  trunk  door,  fender  pants,  gas  tank  fender  door, 
humper,  stone  deflector  panels,  fender,  stone  deflector 
panels,  rear  window,  garnish  molding,  Venetian  blind, 
seat  back,  seat  covers,  seat  trim  panels,  arm  rest  housings, 
dome  light  housing,  doine  light  switch,  tail  light 
housing,  head  light  housing,  turn  indicator  light  hous- 
ing, parking  light  housings,  license  plate  light  hous- 
ing, junetion  blocks,  exterior  grille,  trim  strips  (fender, 
body,  hood,  trunk  and  hood  handle  housings),  brake  handle, 
enginc  Controls,  radio  Controls,  hood  latch,  radio  grille, 
black  lighting  of  instruments,  indirect  lighting  of  instru- 
ments, enginc  air  clcaner,  oil  filter,  coil,  generator,  starter, 
voltage  regulator  housing,  radio  antenna  "housing,  license 
plate  trim,  electrical  clock,  vanity  mirror,  dircction  signal 
control  lever,  wheel  horn  ring,  wheel  hub  caps,  white  wall 
disk  trim  and  battery  retaincr. 

Automotive  House  Trailers — body  construction,  window 
moldings,  door  panels,  trim  strips,  table  tops,  kitehen  hard- 
ware, shelves,  flooring,  Venetian  blinds,  garbage  disposal, 
interior  trim,  sink  and  ice  box. 

Huses — seat  backs,  luggage  racks,  window  garnish  mold- 
ings, hand  rails,  indirect  lighting  fixture,  flooring,  body 
panels,  interior  trim  and  window  shades. 

Household  and  Office  Items — outdoor  lawn,  barbecue 
and  sport  furniture,  kitehen  table,  corner  seats  and  drain 
board  tops,  magazine  racks,  foot  stools,  lamp  stands  and 
shades,  curtain  and  drapery  rods,  clothes  hampers,  shower 
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doors,  utensil  handles,  measuring  utensils,  hot  pads,  clothes 
pins,  clothes  lines,  clothes  racks,  wash  board,  canister 
sets,  bread  boxes  and  boards,  ironing  boards,  cabinets  for 
spices,  food  lockers,  shelves,  serving  and  hors  d’oeuvre 
trays  and  liquor  bar ; beauty  salon  dye  containers,  mani- 
curing  tables,  drier  stands,  racks,  sterilizers,  show  cases, 
dispensers  and  atomizers;  desk  tops,  cabinets,  files,  shelves 
and  covers. 

It  must  be  pointed  out  that  there  are  very  fevv  commod- 
ities,  new  or  old,  that  haven’t  been  tried  in  plastics.  Tliere- 
fore,  tliis  list  is  not  necessarily  original.  The  purpose  in 
submitting  a representative  list  of  prospective  application 
is  two-fold : From  such  a list,  one  can  obtain  ideas  for  en- 
tirely  new  or  related  applications  in  some  other  field,  or 
a possibility  may  be  seen  to  expand  the  uses  of  these  Prod- 
ucts in  any  given  field.  Furthermore,  it  is  not  intended  to 
argue  for  or  defend  the  selection  of  items  shown.  One 
cannot  definitely  say  that  a new  application  is  better  suited 
to  plastics  until  all  factors  are  known  and  the  conditions 
previously  stated  have  been  satisfied. 

Conclusion 

The  more  one  studies  plastics,  the  more  he  becomes  im- 
pressed  with  the  unusual  versatility  of  these  materials. 
The  ability  to  change  character  under  various  conditions 
of  temperature  and  chemical  action,  instead  of  being  a dis- 
advantage  as  was  formerly  believed,  actually  gives  the 
chemist,  designer  and  engineer  a flexibility  not  ohta  nable 
with  other  materials.  Given  time,  research  men  will  ulti- 
mately  improve  many  of  the  limitations  long  associated 
with  plastics.  And  with  more  time,  everyone  will  recog- 
nize  them  for  what  they  are,  that  is,  a prolific  group  of 
materials  each  possessing  excellent  properties  for  specific 
accomplishments.  Then  it  will  be  said  that  a type  of  ma- 
terial is  functionally  good  or  bad,  as  is  the  case  with  metals, 
when  referring  to  aluminum,  magnesium  or  steel  in  place 
of  the  generic  term  “Plastic”  which  covers  a multitude 
of  products.  ENn 
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W elding  Thermoplastics 

( Continued  from  page  32) 


found  advisable  to  develop  a comparatively  simple  tech- 
nique  for  the  determination  of  such  field  diagrams  (Br. 
Pat.  555,196). 

Instead  of  exploring  the  actual  high  frequency  field  this 
method  måkes  use  of  an  electrolytic  substitution  of  the 
dielectric  system.  A bridge  method  is  used  to  determine 
points  of  equal  potential  in  electrolytic  Solutions  the  con- 
centration  of  which  is  chosen  in  proportion  to  the  dielectric 
factor  of  the  actual  plastic  to  be  welded.  As  electrolytic 
conductivities  can  be  substituted  for  dielectric  conductivi- 
ties,  a true  picture  of  the  field  distribution  can  be  obtained 
in  this  way.  This  has  been  checked  by  exploring  fields  of 
simple  shapes  where  the  mathematical  treatment  is  easy 
and  where  the  experimental  results  were  found  to  approach 
closely  the  theoretical  figures. 

The  diagrams  shown  in  Figs.  2 and  3 illustrate  the 
results  obtained  with  this  ‘‘field  plotting  device.”  In  Fig.  2 
is  shown  a representation  of  a lap  welding  problem  where 
two  blocks  of  plastic  are  clamped  between  two  flat  elec- 
trodes.  The  pieces  overlap,  but  not  for  the  full  width  of  the 
clectrodes.  Applying  the  arbitrary  figures  of  0 and  100% 
to  the  potentials  of  the  two  electrodes  the  intermediate  lines 
of  potential  have  been  drawn  and  marked  in  per  cent  of 
the  total  potential.  It  can  be  seen  that  a considerable 
distortion  of  the  field  has  occurred.  This  is  due  to  the  fact 
that  the  sheets  of  plastics  have  a higher  dielectric  factor 
than  air  and,  therefore,  distort  the  original  arrangement 
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of  the  field.  Symmetry  has  been  preserved  at  the  center 
of  the  set-up  although  the  axis  of  symmetry  is  inclined 
towards  the  vertical.  It  can  be  seen  that  the  lines  of  equal 
potent  ial  concentrate  in  certain  places,  and  practical  experi- 
ence in  welding  has  confirmed  the  fact  that  heating  in  these 
places  is  more  pronounced  than  in  the  other  parts  of  the 
material. 

Fig.  3 shows  a more  elaborate  design  of  a “T”  weld  . 
vvhere  three  electrodes  are  used,  of  which  two  are  at  the 
relative  potentials  0 and  100%  while  the  third  is  biased  j 
at  50%  of  the  total  potential.  In  addition,  blocks  of  a j 
material  with  a higher  dielectric  factor  than  air  have  been 
introduced  as  well  as  air  gaps  between  two  of  the  electrodes 
and  the  job  to  be  welded.  The  field  diagram  in  this  case  , 
would  have  been  difficult  to  approach  on  a purely  mathe- 
matical  basis  as  a considerable  nurnber  of  factors  influence 
the  shape  of  the  equi-potential  lines. 

By  carrying  out  simultaneous  tes'ts  of  aetual  high  fre- 
quency welding  with  scale  replicas  of  these  diagratns,  the  j 
heat  distribution  for  a given  arrangement  of  electrodes  j 
can  be  easily  checked.  This  device  has  been  of  consider-  j 
able  lielp  in  carrying  out  welding  operations  witli  various 
plastics. 

The  high  frequency  welding  technique  for  plastics  is  l 
still  in  its  infancy  and  a large  nutnber  of  “teething”  : 
troubles  have  to  be  overcome  before  it  can  reach  the  status 
of  resistance  welding  of  metals.  A few  facts  should  be 
mentioned  which  are  essential  for  further  progress  in  this  j 
field. 

It  has  already  been  stated  that  the  heating  depends,  j 
ainong  other  things,  on  the  physical  properties  of  the 
plastics  to  be  joined.  It  is  therefore  essential  to  keep  a i 
close  check  on  these  properties,  particularly  the  dielectric 
factor  and  the  loss  factor  of  plastics  in  the  course  of  their  . 
manufacture  in  order  to  obtain  comparable  results  in  the  ' 
field  of  welding.  It  is  to  be  hoped  that  attempts  will  be 
made  by  plastics  manufaeturers  to  control  plastics  to  similar  ' 
close  specifications  as  is  now  the  case  with  metals.  f.nd 


Plastic  Cements 

( Conlintted  from  page  53) 


pure  aluminuni,  aluminum  alloys,  magnesium,  steel,  zinc 
cadmium,  fibrous  glass,  cotton,  rayon,  other  cellulosics,  1 
woods,  natural  and  synthetic  rubbers  and  scveral  plastics.  I 
All  of  these,  however,  cannot  be  bonded  by  one  process.  | 
It  was  found,  for  example,  that  a bond  between  glass  and  j 
the  synthetic  rubber  Mdlbond  failed  when  subjeeted  to  I 
prolonged  sunlight.  This  problem  was  solvcd  by  placing 
the  plastic  type  of  Metlbond  next  to  the  glass,  then  a layer  I 
of  the  synthetic  rubber  type  was  placcd  between  the  plastic-  I 
coated  glass  and  the  material  to  which  it  was  being  bonded. 

The  Metlbonds  have  made  possible  a nurnber  of  other  I 
developments.  One  of  the  most  promising  has  been  a com- 
posite  aluminum  fibrous  glass  sheet  in  which  one  or  more  I 
layers  of  high  tensile  strength  fibrous  glass  are  Mctlbottded  i 
between  two  layers  of  aluminum.  The  rcsulting  sheet  has 
a higher  tnodulus  of  elasticity  (stiflfness-factor)  and  supe-  1 
rior  tensile  strength  when  cotnparcd  with  aluminum  alloy 
on  a weight  basis.  More  important  still,  because  of  the  1 
cxcellent  sound  insulating  properties  of  Fiberglas,  the  com-  I 
posite  sheet  when  applied  as  skin  to  the  fuselage  of  an  j 
airplanc,  results  in  a considerable  reduetion  in  drumming 
noisc.  This  material  has  been  applied  on  the  fuselage  of 
Consolidated  Vultec’s  new  conuncrcial  transport  Modcl  39  1 
in  the  area  of  propeller  rotation.  Difficulty  had  been 
encountcred  with  excessivc  noise  and  vibration  due  to  the 
fact  that  the  tips  of  inboard  propcllers  are  only  7}i"  from 
the  fuselage.  A “sandwich”  of  Fiberglas  and  Alclad  bonded  , 


96 


PLASTICS 


SEPTEMBER  1944 


by  Metlbond,  weighing  less  than  aluminum  plate  of  the 
same  dimensions,  dampened  the  vibrations  and  cut  down 
excessive  noise  resulting  from  the  proximity  of  the  pro- 
peller tips. 

Another  development  which  has  been  made  practical  by 
an  application  of  the  Metlbonds  has  been  the  construction 
of  plastic  dies,  jigs  and  fixtures.  The  economy  of  casting 
tools  in  plastic  rather  than  machining  them  out  of  steel  is 
obvious.  However,  in  actual  practice  it  was  found  that 
plastic  tools  were  subject  to  breakage  when  handled  in  the 
shops.  The  amount  of  breakage  was  greatly  reduced  by 
Metlbonding  thin  steel  sheets  to  the  plastic  surfaces. 

The  use  of  Metlbonds  has  simplified  the  problem  of  cor- 
rosion  which  arises  when  two  dissimilar  metals  are  fastened 
by  the  conventional  methods.  The  presence  of  an  electro- 
lyte,  such  as  salt  water,  with  two  different  metals  forms 
an  electrochemical  system  which  under  certain  conditions 
results  in  the  corrosion  of  one  of  the  metals  and  a resulting 
failure  of  the  assembly. 

The  Metlbonds,  when  used  to  fasten  unlike  metals,  serve 
as  electrical  insulators  between  the  pieces  and  prevent  cor- 
rosion. This  property  is  of  particular  importance  in  the 
assembly  of  airplanes  constructed  of  both  aluminum  and 
magnesium  parts  which,  when  assembled  with  rivets,  are 
extremely  susceptible  to  corrosion.  In  addition  to  prevent- 
ing  corrosion  in  joints  between  dissimilar  metals,  the 
Metlbonds  are  sufficiently  flexible  to  allow  for  the  variation 
in  thermal  expansion  when  two  different  materials  are 
joined. 

Metlbonds  have  been  approved  by  the  Army  Air  Forces 
for  the  assembly  of  many  airplane  parts.  Although  not 
relea  sed  for  use  by  other  firms  yet,  they  are  being  used  in 
the  plants  of  Consolidated  Vultee  in  the  production  of  many 
essential  parts  of  combat  aircraft.  Research  work  con- 
tinues  constantly  to  develop  improved  Metlbonds.  end 
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is  increased.  Maintaining  the  temperature  of  the  interlayer 
may  be  accomplished  by  having  the  air  temperature  inside 
counterbalance  that  on  the  outside.  This  is  modified  by 
such  factors  as  external  air  film  coefficients,  which  are  influ- 
enced  by  air  velocity  and  atmospheric  pressure.  Internal 
air  film  coefficients  are  similarly  influenced  as  in  the  use 
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Properties 


Tensile  strength  (psi) 

140°  F (60°  C)  ........ 

32°  F 0°  C)  

-76°  F -60°  C)  


Elongation  (%,  average) 

60°  F (155°  C)  

25°  F 39°  C)  

-40°  F -40°  C)  


Value 


2,400 

6,500 

11,000 


20.5 

....  1.6 
....  0.3 


Flexural  strength  (psi, 
140°  F (60°  C)  ... 

32°  F 0°  C)  

-76°  F (-60°  C)  . 


parallel  to  laminae) 


500 

8,800 

16,000 


Impact  strength  (ft-lb,  Charpy) 

140°  F (60°  C)  

32°  F (0°  C)  

-76°  F (-60°  C)  


...4.6 

...0.4 

...0.4 


Shearing  strength  (psi) 
140°  F (60°  C)  ...... 


F( 

32°  F (0°  C) 
-76°  F -60°  C) 


Thermal  conductivity 

Coefficient  of  linear  thermal  expansion 

Heat  distortion  ASTM  D-6484I-T _ 

Light  transmission  (visible  region  - %) 

H«e  (%)  

Index  of  refraction  

Specific  gravity  


1,900 

3,700 


Btu/sq  ft/hr/°F/in 

8 x 10-6  in/°C 

— 63°  C 

.91-94 

2.6 

1.47 

.. 1.132 
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of  hot  air  blasts  against  the  inside  suriaee  ot  an  enclosurc 
for  defrosting.  Even  with  interlaver  temperaturc  consid-  1 
erably  lower  than  0°  F,  however,  the  laminate  is  still  su- 
perior  to  the  unilaminar  acrylic  sheet. 

O ptimum  Specifications 

Good  results  have  been  obtained  in  pressurized  firing 
tests  with  laminations  coniftosed  of  three  layers  of  about 
erjual  thickness,  with  total  thickness  ranging  from  0.4  to 
0.625".  Choice  of  thickness  depends  on  depth  of  draw, 
temperature  of  interlaver,  pressure  and  niounting. 

In  a deeply-drawn  donie,  for  example,  there  will  be 
more  thinning  out  than  in  other  shapes  — as  much  as 
40-60%.  In  the  case  of  temperature  of  the  interlayer,  i f 
this  cannot  be  niaintained  reasonably  high  (0°  to  10°  C),  ■ 
thicker  laminates  should  be  used. 

Choice  of  thickness  of  laminate  is  also  governed  by  pres-  ; 
sure  differential.  The  highest  pressure  at  which  the  lam- 
inated  senti-cvlinder  17"  long  and  22"  in  diameter  did  not 
rupture  when  shot  with  a .50  cal  bullet  was  8 psi  for  0.3' 
thickness  of  lamination,  10  psi  for  0.35"  and  12  psi  for 
0.4".  In  all  three  tests,  the  temperature  of  the  plastic  was  j 
—22  to  —40°  F. 

InstallatioM 

Installations  are  of  three  general  types : The  panel  mount, 
either  flush  or  offset,  the  semi-eylinder,  and  the  dome 
mount,  which  may  be  stationary  or  mobile. 

The  stationary  dome  mount  shown  on  page  68  is  of  the 
double-shcar-strip  type.  When  intended  for  mobile  in- 
stallations on  a track,  with  closure  tension  applied  through 
the  wheel  shafts,  a different  niounting  is  needed,  with  a 
pressure  sealing  plate. 

The  flanged  type  of  dome  mount  (page  69)  is  not  recom- 
mended  for  pressurized  applications  unless  the  load  can  be 
brought  to  bear  tangent  to  the  dome  to  eliminate  excessive 
flcxural  stress.  The  off-set  type  is  not  suited  to  pressurized 
applications. 

Cemented  Joints 

Various  types  of  cemented  joints  are  possible  with  the 
laminate.  The  butt  type  has  an  ultimate  strength  of  400  lb 
per  linear  in,  or  1500  psi  of  Lucite.  The  average  joint  of 
this  type  breaks  at  about  3500  psi. 

The  tongue-and-groove  type  has  an  ultimate  strength  of 
775  lb  per  linear  in,  or  3160  psi  of  Lucite,  while  the  “ I 
rib  has  an  ultimate  strength  of  775  lb  per  linear  in,  or 
2800  psi  of  Lucite.  The  cement  employed  in  obtaining 
these  data.  designatet!  as  H-94,  when  coming  in  contact 
with  the  butyral  sheeting  extracts  plasticizer  and  thus  re- 
dtices  the  strength  of  the  joint.  To  prevent  this,  the 
interlayer  should  be  routed  away  at  the  edge  so  that  it  does 
not  contact  the  cemented  inter-face.  ENB 


Me  tal  Foil  and  Plastica 

( Continued  from  page  29) 


It  is  at  this  point  that  the  consumer  becomes  somewhat 
confused.  He  receives  a bulletin  from  the  plastics  manu- 
faeturer  and  wades  through  many  columns  of  test  reports, 
aniong  which  may  be  such  properties  as  dielectric  constants 
and  optical  rotation  factors.  These  and  otlipr  properties 
are  most  important  to  the  physicist  and  the  elcctrical 
engineer  but  mcan  little  to  the  formulating  or  laminating 
chcmist  in  the  packaging  field,  for  example,  unless  he  is 
working  on  a produet  for  electric  insulation.  There  are, 
however,  certain  properties  he  nrust  know,  among  which 
might  be  mentioned : Extensibility,  dimensional  stability, 
resistance  to  cold  and  heat,  resistancc  to  ageing  and  sun- 
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light,  compatibility  with  other  plastics,  resins  and  plasti- 
cizers,  and  the  degree  of  solubility  in  the  countless  solvents 
now  on  the  market.  These  are  only  a few  of  the  many 
properties  he  must  know  concerning  a filamentarv  ma- 
terial or  of  a plastics  coating.  Having  all  of  these  factors 
at  his  command,  he  can  draw  up  a chart  of  a theoretical 
material  having  properties  needed  for  a certain  wrapping, 
composed  of  a plastics  sheet  or  coating  most  closely  re- 
sembling  the  theoretical  material  desired.  But  if  he  finds 
no  one  material  will  answer  all  of  his  requirements,  he 
solves  his  problem  by  producing  a composite  lamination 
having  all  the  properties  he  desires. 

Recent  developments  have  advanced  the  frozen  food  in- 
dustry  tremendously  and  in  this  field  aluniinum  plays 
another  important  part.  While  tests  are  still  continuing, 
aluniinum  foil  or  hetter  yet,  aluniinum  foil  laminated  to 
a plastics  sheet  or  paper,  appears  to  act  as  an  aid  in  quick 
freezing  and  as  an  insulator  to  prevent  the  transmission 
of  heat  to  the  frozen  article. 

The  production  of  plastics  must  he  increased  many 
times  i f our  post-war  requirements  are  to  be  adequately 
provided  for  and,  instead  of  replacing  metal,  wood,  etc., 
tliey  will  increase  their  consumption  because  production 
and  consumption  of  plastics  depend  upon  these  related 
materials.  There  will  be  no  ethyl  cellulose  or  phenolic 
gears  made  if  there  is  no  steel  machinery  to  need  them. 
The  woman’s  hand  bag  may  have  a plastic  handle,  but 
it  is  likely  to  have  a textile  bag.  The  refrigerator  may 
have  a plastic  outer  casing  but  it  will  have  a metal  inner 
casing  and  a metal  motor  and  compressor.  Integrated 
functions  such  as  these  will  provide  a broad  future  for 
the  continued  expansion  of  plastics.  end 
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Moldezs  Cut  Rejects  With  X-xay 

{ Continued  from  page  60) 
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plastic  body.  Such  voids  generally  do  not  show  enough 
contrast  to  be  detectable  fluoroscopically,  and  therefore 
radiography  is  employed.  Some  tvpical  examples  of  void 
conditions  are  shown  in  Fig.  6,  illustrating  an  end  view 
radiograph  in  which  there  is  a distribution  of  large  voids 
around  the  periphery  of  the  brass  sleeve  insert. 

Figtire  7 shows  an  enlargement  of  a radiograph  of  a 
molded  phenolic  piece,  giving  a good  view  of  case-harden- 
ing  or  too-rapid  curing.  On  the  aetual  piece  the  difference 
hetween  the  surface  region  and  the  center  was  not  appar- 


Fig.  8.  A 5X  enlargement  of  Fig.  7 for  study  of  variation 
in  porosity  gradient  from  center  to  surface  of  speeimen 
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With  Transparent  Mod e Is 

Transparent  plastic  housing  simplifies  construction.  It  is 
perfect  for  demonstrating  the  working  of  any  piece  of 
equipment  or  machinery. 

Engineers,  customers  and  workers  can  clearly  see  its  in- 
ternal  operations. 

Stricker-Brunhuber  Company  service  is  made  up  of  the 
engineering  abilities,  artistry  and  mechanical  craftsman- 
ship  requisite  to  expert  model  making.  We  create  any 
produet  from  the  simplest  to  the  most  intricate  plastic 
part. 

INJECTION  ÅND  COMPRESSION  MOLDS 
ÅS  WAR  CONDITIONS  PERMIT. 


Stricker-Brunhuber  Co. 

19  W 14+h. STREET  NEW  YORK,  N.Y. 


WATKINS  9-0191  - 2 - i 


INC. 


512  SEVENTH  AVENUE,  NEW  YORK 


ALL  PURPOSE  PLASTIC  HANGER 

Raised  center  prevents  slipping. 

Top  cut  outs  for  all  sleeveless  apparel. 

Under  hooks  for  loops  of  skirts. 

FOR  FREE  SAMPLE  WRITE  TO  DEPT.  A-OF. 
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I INC. 

512  SEVENTH  AVENUE,  NEW  YORK 
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FACTORY 

REPRESENTATIVES 

AND  DISTRIBUTORS 

(Wø  IT i/l  Carry  Our  Otcn  Accounll  1/  Ntrøitary) 

Anything  pertainlng  to  Smokers  Articles 
or  General  Merchandising 

★ ★ ★ 

We  Contact  Jobbers  and  Chain  Store  and 
Department  Stores  from  Coast  to  Coastl 

M.  B*S*  E*G  E L 

ASSOCIATES 

SALES  REPRESENTATIVES 

160  N.  WELLS  ST.  CHICAGO  6.  ILL. 


MACHINERY-  1™1Lt 

Por  the  PUttic  Moldin*  - Rubber  - Chemicel  ■ Wood  and  Metal 
Workin*  Industries.  Hydraulic  Press**,  Pumpa,  Accumulatora. 
Mills.  Mixers.  Orlndera.  Machine  Toots,  Punch  Presses, 
Motors,  Boilers,  Air  Compressors,  Etc. 

Standard  and  Special  Production  Equipment. 

We  Solicit  Your  Inquiries  and  OfTcrlngs 
From  Single  Itema  to  Complete  Planta. 

INDUSTRIAL  EQUIPMENT  COMPANY 

873  Broad  Street,  Newark  2,  New  Jersey 


FOR 

SALE 


600  TON  WATSON 
STILLMAN  PRESS 

Wa  apecialiie  in  all  sla»  HYDRAULIC 
PRESSES.  PUMPS  and  ACCUMULATORS 
Universal  Hydraulic  Mathinery  Company 
28S  Hudson  Street.  New  York  City  13 


TNeed  arrtntr  molder*  for  mold- 
ing  Sun  trinsa  framea.  large 
■ quanlitiea. 

Write  Box  1 • PLASTICS 

EMPIRE  STATE  BLDG.,  N.  Y.  C.  1 


CELLULOSE  PRODUCTS  COMPANY 

Plostic  Sheet  Fabrication 
Cwstom  Manulacturing 
Frinting  — Forming  — llanking 
•ex  479*  Flarenee  Ste.  la*  Angelas  t.  Cal. 


H.  Pauli»  Plastics  Company 

air.m  East  Washington  Shrd. 
lat  Angeles  IS,  Callfarnla 
Melden.  Fabricatars  •»  all  type  platHet. 


Fig.  9.  By  enlarging  a radiograph  of  plastic  with  filler, 
the  filler  becomes  clearly  visible  and  density  variations 
from  center  to  surface  of  the  speeimen  can  be  analyzed 

ent.  X-rays  bring  it  out,  however,  because  they  are  sensi- 
tive to  changes  in  the  density  of  a material. 

A technique  for  investigating  plastics  tliat  probably  tvill 
be  exploited  in  the  futurc  is  the  correlating  of  strueture 
vs  properties,  similar  to  microstructure  studies  in  metal- 
lurgy.  Plastics  are  not  amenable  to  ordinary  photomicro- 
graphic  technique  because  of  the  difficulty  in  preparing 
the  surface  to  be  inspeeted,  and  also  because  of  its  poor 
light  reflecting  properties.  Magnification  of  fine  grain 
radiographs  of  plastic  materials,  however,  can  furnish 
what  may  prove  to  be  interesting  structural  details.  A 
5X  magnification  of  Fig.  7 is  shown  in  Fig.  8.  A good 
study  can  be  made  of  the  density  or  porosity  gradient 
from  the  center  to  the  surface  of  the  speeimen. 

Frequently  new  and  interesting  uses  of  X-rays  in  the 
plastics  industry  are  discovercd.  One  manufaeturer  in- 
spects  salvage  material  for  stray  metal  partides  before 
grinding  to  minimize  blade  damage  on  cuttcrs.  Another 
manufaeturer  checks  the  kinking  of  wires  in  multiple  con- 
duetor  cables  after  the  produet  has  undergone  severe 
flexural  tests.  Thus,  from  the  examplcs  cited,  it  is  readily  j 
apparent  that  X-ray  has  a definite  role  to  play  in  the 
plastics  field,  now  and  after  the  war.  end  ) 


Polyethylene 

( Continued  from  page  43) 


with  thermodynamic  concepts  for  crystalline  materials, 
polyethylene  begins  to  dissolve  in  a number  of  organic 
solvents  at  a temperature  of  50*  to  60*  C. 

In  these  early  stages  of  the  development  of  this  plastic, 
it  is  difficult  to  state  with  assurance  just  what  place  it  will 
ultimately  occupy  in  the  industrial  picturc.  The  extremely 
good  clectrical  properties  of  polyethylene  assures  the  resin 
a permanent  place  in  the  insulation  field.  The  other  un- 
usual  charactcristics  of  polyethylene  warrant  considcration 
of  this  material  for  many  applications  entirely  unrclatcd 
to  clectrical  uses.  As  an  example.  injeetion  moldcd  poly- 
ethylene washers  for  eylinder  valvc  packing  are  now  out 
per  forming  the  type  of  gaskets  previously  used.  For  the 
enginecr  and  the  plastics  manufaeturer,  it  will  sufficc  that 
a new  material  with  unusual  properties  is  now  availahle. 
Research,  design,  and  experimentation  will  demonstratc 
the  wide  possible  applications  of  polyethylene  plastics,  but 
large  *cale  applications  must  await  decrcascd  wartime  de- 
mands  for  usc  of  the  material  as  insulation  on  coaxir* 
cables.  FNDj 
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CRUVER  MANUFACTURING  COMPANY 

2458-2460  W.  Jackson  Blvd. 
CHICAGO  12,  ILL. 


UL  DILLON 
TENSILE  TESTER 


Small  in  size  yet  virtually  equal 
in  Performance  to  the  largest, 
most  expensive  machines. 


For  COMPRESSION,  TEN- 
SILE or  TRANSVERSE  testing. 
For  Iong,  short  or  special  speci- 
mens.  May  be  used  witEi  exten- 
someter.  Hand  operated  or 
motorized.  Interchangeable  in- 
dicators  from  250  lbs.  up  to 
10,000  lbs.  Checks  specimens 
with  150,000  PSI.  Maximum 
hand.  Ball  bearings.  It’s  beauti- 
fully  finished  and  ACCURATE. 
Calibrated  with  Morehouse 
Proving  Ring  certified  by  Bu- 
reau of  Standards. 


Hundreds  in  use  by  lead- 
ing  plants.  10  DAY  DELIV- 
ERY.Furnished  with  certifi- 
cate  of  calibration.  Write 
for  8 page  folder  in  color. 
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Hydraulic  Units 

for  3000  p.  s.  i. 

Confinuous  Operation 


Pressure  Switch  • Magnetic  Starter 
All  units  mounted  on  Reservoir  Base 
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Compact  • Small 

For  Machine  Tools  • Presses  • Testing  Equipment 

and  oh  TZcyuc^t 


420  loxington  Avtnui,  N«w  York  17,  N.  Y. 
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Coil 


A big  job  often  comes  in  a small  package. 
This  tiny  coil  form,  moulded  for  the  Zenith  Hearing 
Aid,  confirms  the  precision  of  our  die  making  and 
the  remarkable  capacity  of  our  own  injection 
moulding  machines.  Consider  the  wall  thickness  of 
this  form,  a scant  ten  thousandth  of  an  inch 
thick,  yet  sufficiently  rigid  to  hold  a coil  of  fine 
wire  accurately  in  place. 

Beyond  structural  attainments,  this  moulding 


job  embodies  other  qualities  which  have  led  manu- 
facturers  to  regard  us  as  their  "plastic  division"  — 
among  them,  dependable  delivery  dates  on  dies, 
a production  capacity  geared  to  match  volume 
orders,  thorough  finishing  and  serious  inspection 
to  maintain  customers'  production  schedules.  You'll 
discover  evidence  of  the  Trio's  talents  and  facilities 
from  the  moment  of  your  first  inquiry  about  plastics. 


8 GRAFTON  STREET  WORCESTER  8,  MASSACHUSETTS 


17  EAST  4 2 n d ST.,  NEW  YORK  17,  N.  Y. 
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A new,  low-cost,  high-impact  compression 
molding  compound! 

CATAPAK  ...  a superior,  new  shock-resistant  thermo- 
setting  molding  compound,  aiready  in  large  scale 
production  ...  is  the  result  of  a long  range  labora- 
tory  project  carried  forward  by  the  combined  research 
staffs  of  the  Catalin  Corporation  and  the  Marathon 
Corporation. 

This  new  low-cost  material,  formulated  with  lignin, 
the  waste  sulphite  liquor  in  the  manufacture  of  paper 
pulp,  offers  special  advantages  to  compression 
molders  for  immediate  and  postwar  applications. 

Inquiries  on  data,  prices  and  samples  are  invited! 


CATALIN  CORPORATION 

ONE  PARK  AVENUE,  NEW  YORK  16,  N.  Y. 


(®)DOWNWARD  ACTING  TYPE-Self-cont«ined 

Fastraverse  platen  presses  equipped  with  one  or 
more  hot  plates,  according  to  requirements.  Fastraverse 
radial  pump,  oil  pressure  operating  system. 

SIZES:  Pressure  ratings  — 50  to  5000  tons.  Platen 
sizes  in  12"  increments.  Ram  Travel  in  6"  increments. 
Daylight  Openings  between  plates,  according 
to  requirements. 

THE  HYDRAULIC  PRESS  MFG.  COMPANY 

Mount  Gilead,  Ohio,  U.  S.  A. 

Districl  Sales  Office* : New  York,  Syracose,  Detroit  and  Chicago 
Representatives  ii*} Principal  Cities 


(ffi  UPWARD  ACTING  TYPE  — Self-contained  platen  presses. 

Open  rod  construction,  equipped  with  one  or  more  hot 
plates,  according  to  requireméhts.  H-P-M  HYDRO-POWER 
radial  pump,  oil  pressure  operating  system. 

SIZES  ...  


500 

36"x36" 

18" 

7 % 


200 

30"x24" 

12" 

3 

number  of 


300 

36"x30 

18" 

7 % 


100  150 

24"x1 8"  24"x24" 
12"  12" 

3 3 

between  plates,  and 


Tons 

Hot  Plate  Size 
Ram  Travel 
Motor  (HP) 
Note:  Daylight 


plates  according  to 


opening 


Larger  size  presses  built  on  special  order. 


requirements. 


Presses 


THE 

MASS  PRODUCTION  OF 
IAMINATED  PLASTIC 
MATE  RI  ALS 


Presses  can  be  furnished  without  hot  plates,  il  used  in  connection 
with  high  frequency  electrostatic  heating  equipment. 


f ) hi  mgioiiring  stoff  of  Mito- 
plost  wekomes  thi  opportunity 
of  working  with  your  dtsignirs  in 
thi  propor  ust  of  Mitoploti.  Thiri 
is  o Mitoplost  Guild  Mtmbti  in 
yoor  vicinity  «ho  is  skillod  in  thi 
ort  of  mitol  ploting  on  plostics. 
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New  W-S  Horizontal  Injection  Molding  Machine  — capacity  range:  8 to  24  oz. 


suggested  by  your  fellow  molders 


We  asked  molders  to  suggest  improve- 
ments  to  the  first  models  of  W-S  stand- 
ard Injection  Molding  Machines.  Now 
. . . here  they  are . . . incorporated  in  the 
new  W-S  6 to  24-ounce  Horizontal 
Injection  Machines. 

The  consensus,  based  on  Molders'  experi- 
ence  with  W-S  machines,  was  not  to  change 
certain  W-S  features  on  the  injection  end, 
such  os:— 

0 Accessibility  of  the  heating  cylinder 
which  permits  changing  the  plastic  material 
in  the  cylinder  without  removing  it  from  the 
machine. 

0 The  simple  method  of  locking  the  heat- 
ing cylinder  to  the  cylinder  bracket,  ena- 
bling  a quick  change  of  the  heating  cylinder 
when  desired. 


Changes  suggested  — and  followed  — are:— 

f Improved  heating  cylinder  to  enable 
high  plasticizing  capacities  at  lower  injec- 
tion pressures.  This  is  accomplished  largely 
through  zone  heating  control  and  a newly 
designed  torpedo,  the  cold  end  of  which  is 
electrically  heated.  The  material  is  thus  pre- 
plasticized  prior  to  being  forced  over  the 
heated  end  of  the  torpedo  which  is  fully 
streamlined  with  no  supporting  fins. 

0 Clamping  end  has  been  changed  so  that 
clamping  is  now  done  by  a hydraulic  cylin- 
der controlled  automatically  — eliminating 
necessity  of  adjustment  for  varying  mold 
thicknesses.  Definite  clamping  capacity  is 
assured  by  a holding  pump  whose  pressure 
is  adjustable  over  a wide  range,  without 
anyconnections  with  the  injection  power  unit. 


Why  not  try  a machine  that  has  been  approved  and  improved  by 
molders  themselves  on  the  basis  of  experience?  This  is  one  unit  of 
the  most  complete  line  of  injection  and  compression  molding  ma- 
chines manufactured.TheWatson-Stillman  Company,  Roselle,N.J. 
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DESIGNERS  AND  MANUFACTURERS  OF  HYDRAULIC  EQUIPMENT,  FORGED  STEEL  FITTINGS  AND  VALVES 


ARE  YOU 
FISHING  , 


AROUND 


ir  YOU'M  CASTINO  ABOUT  for  a 

way  to  i m prov  r vour  preaent  prod- 
nct  or  planning  on  bringing  out  a 
new  one,  you  can  profit  from  the 
l«ng  esperienr*  arid  modem  faeili- 
lira  now  availaldo  in  ( lontinnttnl*» 
1‘laatica  Diviaion.* 

Our  deaignera  and  rngineera  have 
planned  and  prmlured  a wide  va- 
riety  of  aureraaful  plaatic  produeta. 
Ihey  are  in  chne  touch  with  the 
foranoet  manufarturera  of  raw  ma- 
teriala and  Mill  work  witli  thein  to 
find  the  plaatic  tliat  l<e«t  meeta  vour 
deaign  aperificationa. 


Mormvrr,  complete  and  inodern 
rquipinent  inakea  it  poaaihle  to 
fahricate  vour  priMluct  in  the  tnoat 
eflicient  and  eeonoinical  munner — 
«hether  hy  eompreaaion,  injee- 
tion.  extruaion,  lainination  or  aheet 
forming. 

To  aaaiire  your  produet  the  ut- 
raoat  in  heauty,  diirahilitv,  light- 
neaa,  toughneaa  (or  whatevrr  other 
propertiea  it  demanda),  come  to 
Continental.  Vou'll  find  an  alert, 
pmgreaai»  e i>rgani/.ation  hIiobc  rid- 
ing ia  to  gi  ve  aound,  praetiral  nd- 
vire  and  aaaiatance  at  all  tiinea! 


CAN  COMPANY,  INC. 

MEAOOUARTERS:  Caaltl<|t,  OKI* 

Silo  RBRrataatatUaa  l*  all 
Ff  RClRIl  CltlBB 
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(•)  Gftdar  conopy  forming;  (b)  DotAboord  dlol  — 

compf—tion,  (<)  Pairtng  — lomtnoNon;  (d)  SA *11  plvgt  — infndk», 
(•)  CfOf  «Mft  bol  — compfMvon;  (f)  Door  knobt  — con 
prottloni  (g)  Drowor  p«l-comp'RttioA|  (A)  **Mg*ro»or 
comon — In)  action. 


*To  |lv»  you  tho  boa»  in  plailir*  nervire,  Continental  han 
«•  q«i»rr«|  HrvnoltU  MoM«d  l*ta«lir«  of  Cinihridur,  Ohio.  Th#* 
fa<  ilitira  of  thiø  pioom  organication  mmltinrtl  *ith  Con* 
linentaP* ntroiuve  repourer*  form  a Plantic»  I)ivi«ion  rapablr 
of  Hreiftiin*.  engineering  and  producing  f hr  widwt  range  of 
pi**tlr  pmdwii  for  mamiførtarer*  and  lioifiMta. 
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24  CAVITY  MOLD  Fl NISH ED 

IN  18  HOURS! 


Estimated  time  required  by 
other  methods  was  more 
than  100  hours! 

THE  two  halves  of  the  24  cavity 
mold  were  aligned  and  proper- 
ly  spaced  on  the  Milwaukee  Rotary- 
Head  Milling  Machine  table.  The 
first  milling  operation  was  per- 
formed  on  the  first  cavity  in  the 
back  row.  Then,  by  moving  the 
table  the  proper  distance  — the 
same  operation  was  performed  on 
the  next  cavity.  Since  the  cavi- 
ties  in  the  two  mold  halves  were 
identical,  this  and  succeeding  op- 
erations  were  simply  carried  over 
to  the  opposite  half  of  the  mold. 
Each  operation  was  readily  per- 
formed in  proper  sequence  and 
the  entire  48  impressions  of  the  24 
cavity  mold  were  machined  com- 
pletely  at  a single  set-up  in  1 8 hours. 


ROTARY  HEAD  MULER 

The  Most  Versatile  Machine  Ever  Designed 
for  Mold  and  Die  Work 


DIRECT..  . mills  mold  cavities 
in  a single  set-up  without  the 
aid  of  templets  or  models. 

ACCURATE  . . . chances  for 
error  are  eliminated  because 
there  is  no  change  in  set-up. 
Exact  control  of  all  combinations 
of  cutting  movements — possible 
only  with  this  machine— trans- 
mits  mathematical  precision  to 
the  work. 


FAST . . . initial  job  preparation 
and  set-up  time  is  reduced  to  the 
minimum.  Accurate  perform- 
ance of  the  machine  saves  op- 
eratort time  and  rapid  produc- 
tion  of  intricate  molds  and  dies 
is  the  re  sult. 

• 

Write  for  bulletin  No.  1002C  for  com- 
plete  information  on  the  Milwaukee 
Rotary-Head  Miller  and  the  accurate 
and  rapid  production  of  all  types  of 
molds  and  dies  for  plastics. 


Rotary  Head 
Milling  Machine 

• 

Autometric 
Jig  Borers 


CORPORATION 
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Milwaukee 

■ vm 

i 

Face  Mill  Grinder 

• 

Milwaukee 

¥ r 

Midgetmill 

• 

The 

a 

to 


South  Pacific  is 
long  way  to  go 


learn  a fact  about  Plastics 


No  plaatirn.  or  ingmlirnlii  of  pluntirn,  are 
uhown  in  tlir  photograph  uhove,  laken  at 
a hane  in  the  South  Parifir.  The  drumn  in 
the  pirture  are  fuel  drumn.  Yel  they  tell  a 
ntory  thut  in  important  to  every  plantirn 
man. 

The  ronlentn  of  thone  ilrumn  are  vital — 
too  preeioun  to  lx*  left  unguarded.  Thut  in 
why  they  are  nenletl  hermrtirally  with 
Tri-Sure  Cloaurrn— neuled  no  that  no  water 
or  anv  impuritien  ran  rearli  the  ronlentn. 
And  that  in  the  way  — hoth  on  fighting 


frontn  and  the  home  front — that  vital  nup- 
plien  are  given  “nafetv  innuranee”  uguinnt 
leakage,  neepuge  und  rontumination. 

If  you  huv  or  nell  the  rhemiraln  thut  go  into 
the  making  of  quality  pluntirn,  you  too  are 
hundling  liquidn  that  are  irorlh  protecting 
every'  niinute  they  are  in  trunnit  or  in  nlor- 
age.  f>ive  them  the  kind  of  proteelion  they 
*hould  have — the  kind  that  Ameriea’s  mont 
vuluahle  liquidn  are  getting — hy  making 
rertain  that  every  drum  lo  wliirh  they  are 
entnuted  in  guarded  hy  Tri-Sure  ('lonuren. 


AMERICAN  FLANGE  A MANlFACTt  RING  CO.,  INC-,  .10  ROCkEFKI.I.KR  Pl  A/A.  NKH  YORK  20.  N.  Y. 
TRI -MURE  PRODUCTS  UNITED,  ST.  CATIIARINEM,  ONTARIO,  CANADA 
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Uie  DOn’T  LIK€  niGHTmflRES! 

When  the  end-user  comes  to  us  with  a problem,  we  are  concerned  with  one 
thing  only — the  best  way  to  do  the  job.  If  he  really  needs  a custom  molder, 
that’s  swell.  Still,  if  we  find  he  could  get  along  better  with  wood,  metal  or  a 
laminated  part,  we  tell  him  so,  frankly.  That’s  the  way  we  work.  We  don’t 
like  nightmares.  Besides,  we’ve  been  in  this  business  too  darned  long  to  risk 
ha  ving  a disgruntled  customer. 


If  you  are  interested  in  working  out  a plastics  problem,  you’d  get  a good  head 
start  by  reading  our  digest  of  the  industry:  “A  Ready  Reference  for  Plastics.” 
A mighty  useful  guide,  and  not  too  darned  technical.  We’ll  gladly  mail  you  a 
copy.  Drop  us  a line  on  your  business  letterhead. 


65?# 


BOONTON  MOLDING  COMPANY 

MOLDERS.  BY  MOST  ALL  METHODS,  OF  MOST  ALL  PLASTICS 

BOONTON  • NEW  JERSEY  • Tel.  Boonton  8-2020 

NEW  YORK  OFFICE 

Chanin  Bldg.,  122  East  42nd  Street,  New  York  17.  N Y.,  MUrray  HUI  6-8540 


Or.TORF.lt  1044. 
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"MAGNETIZE"  YOUR  MARKETS 

through  7>ap?ezø&fy/ 


The  VALUES  you  embody  in  your  producta  determine  how 
strongly  they  may  magnetize  marketa  . . . and  VALUES  depend 
on  many  factora  which  Moainee  Paperology  can  improve. 

Moainee  Paperologiata  are  aiding  many  manufacturers  in  engin- 
eering "epecial  analyaia”  papera  aa  product-parla  or  forparkaging 
. . . to  booat  VALUES  for  everyone  involved  in  produetion,  aale 
or  use  of  produeta  improved  through  the  acience  of  Paperology. 

Control  of  acidity,  alkalinity,  denaity,  tenaile  atrength,  greaae- 
proofneaa,  ben<ling-folding-aeoring  qualitiea,  electrolytic  proja- 
ertiea,  uniformity  of  caliper  and  weight  . . . eontrol  of  phyeieal 
eharaeteriatica  that  adapt  Moainee  paprra  to  the  produetion  ma- 
chinery  in  your  plant,  to  rcduce  "down -time”,  work  atoppagea 
and  maintcnance  coate,  and  to  apeed  output,  reduce  coata  and 
inerraae  product-utility  . . . theae  are  reeulta  ohtainahle  through 
eooperation  with  Moainee  Paperologiata,  now  availahle  for  dia- 
cuaaiona  of  your  preaent  produetion  or  poatwar  plana. 
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PLASTIC  COATED  FABRICS  may  play  an 

important  part  in  your  plans  (or  the  future 


When  industry  again  turns  to  peace 
time  pursuits  there  will  be  a heavy  de- 
mand  for  many  kinds  of  fabrics  "multi- 
proofed"  with  plastics. 

Vinyl  resin  coatings  are  here  to  stay. 
Called  upon,  after  Pearl  Harbor,  to 
pinch-hit  for  scarce,  conventional  fab- 
ric  proofing  materials,  they  have  per- 
formed  superbly  under  most  difficult 
conditions.  For  hundreds  of  applica- 
tions  they  have  permanently  replaced 
the  protective  materials  for  which  they 
were  substituted. 

Coating  fabrics  with  plastics  is  noth- 
ing  new  to  our  organization.  Long 
before  Pearl  Harbor,  it  was  an  accom- 
plished  fact.  With  a background  of 


nearly  half  a century  of  fabric  coating 
experience  we  were  among  the  first  to 
master  the  difficult  technique  of  ap- 
plying  plastic  coatings  to  cottons, 
silks,  rayons,  nylons,  ducks,  burlaps 
and  paper. 

Chances  are  that  somewhere  in  your 
post-war  operations  you  will  use  to 
good  advantage  some  type  of  fabric 
coated  or  impregnated  with  protective 
plastics. 

You,  for  instance,  may  be  a manu- 
facturer  of  items  for  consumer  sale 
such  as  luggage,  furniture,  books,  rain 
wear,  shoes,  shower  curtains,  garment 
bags,  baby  carriages,  mattresses  — or 
— you  may  be  a manufacturer  of 


heavy  goods  such  as  railway  coaches, 
airplanes,  automobiles,  trucks,  re- 
frigerators,  etc.  If  yours  is  a fabric 
problem,  we  believe  we  can  supply 
the  answer. 

Our  research  and  manufacturing  fa- 
cilides  are  now  devoted  largely  to  the 
production  of  fabrics  for  our  armed 
forces  and  essential  civilian  uses.  When 
production  can  be  safely  diverted  from 
these  essential  requirements,  our  entire 
facilities  will  again  be  at  your  service. 


FABRICS  AND  PAPERS  • SIMULATED  LEATHERS 


PLASTIC  FABRICS  DIVISION 

The  Western  Shade  Cloth  Company,  22nd  & Jefferson  Streets,  Chicago  16 

Platlic  Fabrics  Division:  VINYl  RESIN,  PYROXYLIN  AND  OTHER  PLASTIC  COATINGS  • PRO  O FE  D 


Industrial  Fabrics  Division:  RUBBER  HOLLANDS  • VARNISHED  SEPARATOR  CLOTH  . BOOK  CLOTHS  • AND  OTHER  SPECIALIZED  FABRICS 
Window  Shade  Division:  WINDOW  SHADE  CLOTH,  ROLLERS  AND  ACCESSORIES  • CLOTH  AND  PAPER  WINDOW  SHADES 

JOANNA  TEXTILE  MILLS,  GOLDVILLE,  SOUTH  CAROLINA 


i w ,riv  kUL'i)  m i l 


v>  f 4 l:  ri'  i /'  L: 


11 


HOW  TO  USE 
COOLANTS  WITH 


PLAX 


POLYSTYRENE 


If  the  tempcrature  of  polystyrene  is  not  raised 
above  60°C  (140°F)  during  machining  opera- 
tions,  no  difficulties  will  be  encountered. 

Gumming,  surface  disfigurations,  and  crazing 
(surface  crack  ing)  occur  when  heat  generated  by 
drilling  or  cutting  exceeds  this  temperature. 
Crazing  will  occur  even  beforc  gumming,  and  it 
may  appear  immediately,  or  a week  after  machin- 
ing. 

It  is  almost  impossible  to  measurc  the  surface 
temperature  rise  of  plastics,  because  heat  is 
generated  for  a very  short  time  at  a usually  very 
small  point  of  cutting.  Polystyrene’s  splendid 
electrical  insulation  properties  are  accompanicd 
by  exceptional  heat  insulation  qualities,  which 
prevent  this  plastic  from  quickly  giving  up  its 
heat. 

Ovcrhcating  can  be  prevented  by  (1.)  elimina- 
tion  of  excessive  friction  and  provision  of  adc- 
quate  chip  clearance,  and  (2.)  use  of  a proper 
coolant.  Kerosene  or  other  ordinary  cutting  oils 
will  damage  polystyrene. 

Laboratory  study  at  Plax  has  shown  that  a 
water  soluble  coolant  that  will  wet  both  poly- 
styrene and  mctal  gives  the  best  cooling  action. 
(And,  incidentally,  eliminates  change-overs  when 
the  same  machine  is  used  for  both  plastics 
and  metals.) 

Most  coolants  in  this  category  are  injurious  to 
polystyrene  but  acveral  that  are  complctely 
ncutral  to  the  plastic  are  availablc  at  low  cost. 
Two  of  these  are  Shell  Oil  Company's  Vergo 
Oil  38-P  and  Stanco’s  Solvac  100- M Special. 
One  of  these,  or  a coolant  equal  in  performance, 
should  always  be  used  in  all  sawing  and  drilling 
and  in  some  turning  and  milling  operations. 

When  the  above-mentioncd  points  about 
machining  polystyrene  are  recognized  and  pro- 
vidcd  for,  intricatc  parts  can  bc  produccd  with- 
oul  trouble  due  to  ovcrhcating. 


K\t\ 

PLASTIC* 


FOR 


PLAX  POLYSTYRENE  IS  SUPPLIED  in  sheets,  rods 
and  tube*.  It  i*  also  available  in  the  famous  Polyflex* 
Sheet  and  Polyflex*  Fiber,  tough  and  flexible  extruded 
form*  with  wide  insulation  application.  Machined 
part»  *uch  a*  those  shown  above  (in  actual  siies)  are 
produced  by  Plox,  to  your  specifications.  Plax  also 
supplies  o polystyrene  cement. 

Other  Plax  wartime  production  mcludes  various 
forms  of  cellulose  acetate,  cellulose  acetate  butyrate, 
•♦hyl  cellulose,  methacrylate,  and  styramic. 

Write  for  bulletin  on  "Fobricating  Polystyrene," 
containing  full  detoils  of  polystyrene'*  properties. 

•Tfods  MofW  Reg  U.  S.  Pot.  Off. 
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OaCy  30  <*£  t&eåe  SUyføty  Tited 


SAV-WAY  HAND 
INTERNAL 
GRINDERS 


CEILING  PRICE  $4,970.00 
NET  PRICE  $3,995.00 


WIRE 
COLLECT 
1 FOR 

ACTUAL 
PHOTOS 
AND 


•+r  No  Priority  Needed 

■+C  Immediate  Delivery 

<+r  New  Machine  Guarantee 

-K  Equipped  with  Famous  Gold  Seal  Spindle 

Neoprene  Insulated  against  Vibration  and 
Distortion 

-K  Ideal  Machine  for  Postwar  and  Tool  Room  Work 


SPECIFICATIONS 


'K  Practical  Service  Engineer  Will  Demonstrate  in 
Your  Plant 


(/V v’r  INDUSTRIES 

* MacJuste  *7 oxU  ^biotiio+t  * 
BOX  117,  HARPER  STATION,  DETROIT  13,  MICHIGAN 


.'W&t 


BUILDERS  OF  HAND  AND  HYDRAULIC 
INTERNAL  GRINDERS  • PRODUCERS 
OF  GOLD  SEAL  SPINDLES  • PLUG 
GAGES  • MICROMETER  CHECKERS 
PRECISION  AIRCRAFT,  AUTOMO- 
TIVE, AND  ORDNANCE  PARTS 


OCTOBER  1944 


PLASTICS 


13 


AS  AN  industry  postwar  plastics  faces  a rosy  future.  All 
s:gns  point  that  way,  and  unless  every  present  indica- 
tion  proves  to  be  completely  wrong,  there  is  a strong  likeli- 
hood  of  an  industrial  reshuffle  that  will  put  plastics  at  or 
near  the  top  of  the  heap.  And,  there  is  good  reason  to  believe 
that  its  growth  will  rival  that  of  the  meteoric  aviation  in- 
dustry which  in  the  short  span  of  30  years  became  Amer- 
ica^ industrial  giant. 

Wc  can  all  revel  in  the  prospects  for  plastics  and  gird 
ourselves  for  the  hard  work  ahead.  But,  we  must  never 
allow  the  inherent  glamor  of  plastics  or  its  dormant 
romanticism  to  get  out  of  hand.  Already  many  of  our 
government  officials  are  concerned  lest  this  happen.  And, 
as  our  Washington  correspondent  Arnold  Kruckman  points 
out  in  this  issue,  they  are  taking  vigorous  protective 
measures  against  such  possibility.  Their  action  sets  an 
exccllent  example  for  us. 

The  tendency  to  overdramatize  and  overstress  the  pos- 
sibilities  of  plastics’  immediate  postwar  future  is  danger- 
ous  and  fraught  with  dire  consequences  should  intelligent 
design  prcgress  fail  to  keep  pace  with  what  improvements 
the  public  had  been  led  to  expect.  Herein  lies  the  possi- 
bility for  the  greatest  damage  which  could  be  done  to 
the  orderly  growth  and  development  of  the  industry,  both 
industrially  as  well  as  financially. 

In  this,  then,  we  all  have  a most  important  task  con- 
fronting  us  right  now.  Wc  can  do  our  share  of  perpetu- 
ating  the  industry  on  a firm,  businesslike  basis  by  not 
ovcrcoloring  or  overbooming  our  industry  or  even  our 
Products.  These  in  most  instances,  are  good  enough  to 
let  their  inherent  qualitics  and  characteristics  do  the  talk- 
ing  for  them.  If  we  permit  our  products  to  seil  themselves 
by  their  excellent  performance  in  service,  we  have  little 
fear  that  the  public  will  expect  the  impossible.  After  all, 
even  plastics,  cannot  perform  mirades.  They  have  done 
right  well  by  coming  awfully  dose  to  performing  them. 

• 

TWO  articles  in  this  issue  which  deal  with  new  develop- 
ments  illustrate  the  dual  direction  which  progress  in 
the  industry  may  take.  The  article  on  Velon  introduces  a 
new  material  which  has  potential  applications  in  several 
ficlds.  This  is  the  more  familiar  type  of  development — 
sotnething  you  can  see  and  touch,  something  you  can 
get  samplcs  of  even  before  the  produet  is  ready  for  fullcst 
exploitation.  We  may  call  this  the  visible  kind  of  progress. 

The  other  kind  is  illustrated  by  the  article  discussing 
new  methods  of  trrating  various  textiles  developed  in  the 
Monsanto  laboratories.  In  this  case  the  synthetic  resins 
are  virtually  invisible.  What  you  sec  are  the  wool,  silk. 
cotton  or  rayon  fabric  or  products  looking  just  the  sainc 
as  they  did  before  they  were  treated.  And  so  it  is  with 
the  resins  used  for  coating  fabrics,  for  adhesives,  for 
giving  paints  and  other  finishes  better  protedive  proper- 
ties. 

The  public  has  heard  a great  dcal  more  about  the  visible 
than  the  invisible  materials  which  have  incited  progress 
in  plastics,  because  in  the  first  case  they  play  the  leading 
rolc — are  in  fact  the  whole  show — while  in  the  second 


case  they  are  “also  in  the  east.”  But  generally  the  also 
is  a big  word.  A cane  isn't  very  important  compared  to  a 
man,  but  without  it  the  maimed  can't  get  very  far.  In 
inany  applications  the  invisible  plastics  play  the  part  of  the 
cane.  We  in  the  industry  must  therefore  be  more  alert 
than  the  general  public  to  both  developments. 

• 

BECAUSE  ours  is  a young  and  rapidly  changing  in- 
dustry, we  tend  to  think  of  older  industries  as  static. 
What  fundamental  changes  can  there  be,  for  example, 
in  steel  ? We  may  assume  we  know  pretty  niuch  the  basic 
facts  about  alloys.  Yet,  as  International  Harvester’s  Mr. 
Knowlton  told  the  SAE's  National  Tractor  group  in  Chi- 
cago recently,  the  wartime  use  of  so-called  alternate  steels, 
especially  the  national  emcrgency  steels,  “once  heralded 
as  leading  to  certain  disaster,  is  enabling  the  United  States 
to  out-produce  the  world.”  And  these  substitute  low- 
alloy  steels  proved  themselves  so  satisfactory  that  there 
is  now  a trend  toward  selecting  steels  by  their  physical 
properties— especially  hardness — rather  than  by  chemical 
composition. 

There  is  a two-fold  significance  in  this  for  the  plastics 
industry.  The  first  is  that  an  industry.  like  a man,  is  no 
older  than  its  arteries;  and  Steel’s,  as  the  above  example 
indicates,  have  not  become  case-hardened ; it  can  still 
absorb  shock  rapidly  and  change  readily.  Secondly,  we 
must  watch  developments  in  that  industry  which  will 
make  it  competitive  with  our  own,  on  our  own  ground. 
There  is  the  new  pressed  steel  to  be  weighed  against  our 
laminates  and  low  pressure  niolding  products;  there  is  the 
powder  metallurgy  technique,  with  its  potentialities  still 
unmeasured,  capable  perhaps  of  joint  enterprises  with  plas-  , 
ties  powders.  Let’s  not  seil  other  industries  short. 

• 

A RECENTLY  reported  development  of  some  interest  is 
Goodyear's  produetion  of  a synthetic  rubber  tire  which 
is  said  to  overcome  the  cracking  and  overheating  to  which 
the  larger  truck  tires  have  been  subjeet,  making  their  use 
niuch  less  satisfactory  than  that  of  the  synthetic  rubber 
tires  designed  for  passenger  cars.  Goodyear  has  now 
introduced  a new  tread  to  overcome  these  defects,  a 
tread  which  the  company  labels  revolutionary  because  “it 
was  developed  especially  to  meet  synthetic  rubber’s  pecul- 
iaritics  rather  than  a new  attempt  to  adapt  methods  used 
in  the  tread  designs  of  natural  rubber  tires." 

That  strikes  home  1 F.ngineers  and  designers  who  have 
contributed  to  plastics  have  all  been  emphasizing  the 
need  of  utilizing  the  specific  characteristics  of  the  various 
synthetic  resins  in  making  new  products.  They  have  been 
saying  that  plastics  articles  should  not  be  made  to  look  like 
metal,  wood  or  any  of  the  traditional  materials,  for  therc- 
in  lies  the  danger  of  shaping  them  into  traditional  designs 
which  do  not  take  into  account  the  properties  of  the  plas- 
tics themselves.  Now  i f the  fabricators  of  synthetic  rub- 
ber must  make  revolutionary  changes  to  adapt  it  to  the 
same  uses  as  natural  rubber,  how  much  the  more  should 
we  in  the  plastics  industry  tackle  our  problems  with  fresh 
and  unbiased  viewpoints  end 
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Rayco  Fillers  for  EXTRA  STRENGTH  Plastits 


FILFLOC  Pure  cotton  flock  of  surpassing 


I cleanliness  and  uniformity. 


CA  DDIEII  Maeerated  cotton  fabric  for  ex-  AflDnEII  Evenly  cut  lengths  of  tlre  cord  for 
I A Dill ■ IL  tra  strength.  OUViUi  I Lplastics  of  utmost  strength. 


In  adding  strength  to  plastics,  the  choice  of  data  on  cotton  Fillers.  We  make  this  available 

filler  is  rapidly  developing  into  a science.  We  to  all  molders.  Primarily,  of  course,  our  work 


have  amassed  a wealth  of  data  on  the  subject, 
being  specialists  in  the  preparation  of  fillers. 
Within  our  three  general  types  of  fillers,  as 
described  above,  we  provide  a wide  range  of 
variations  in  order  to  impart  the  desired  strength 
characteristics  as  they  may  vary  between  ten- 
sile,  impact,  flexural,  etc. 

In  planning  your  post-war  production,  you 
should  have  the  benefit  of  the  best  available 


is  with  compound  manufacturers,  who  gladly 
cooperate  in  furnishing  you  with  compounds 
formulated  with  the  desired  type  and  cut  of 
Rayco  Filler. 


AVAILABLE  . . . PLASTIC  HELMET  LINER  SCRAP 


We  have  on  hand  a supply  of  maeerated  scrap  of  the 
material  used  to  make  the  plastic  liner  for  helmets. 
This  is  an  excellent  low-priced  molding  compound 
of  the  phenol  formaldehyde  type.  Inquiries  invited. 


RAYON  PROCESSING  CO.  - 


45TREMONT  ST.,  CENTRAL  FALLS,  RHODE  ISLAND 


'DeveCofc&te  a*td  'PtoclctcenA 

fin  'PCadtccé 


OBTAIN  COMPOUNDS  CONTAINING  RAYCO  FILLERS  — FOR  GOOD  FLOW  AND  EXTRA  STRENGTH 
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FIBERGLAS'  improves  ALL  these 
Characteristics  of  Low-pressure  Laminates 

• High  Dimensional  Stability  • High  Impact  Strength 

• Favorable  Strength-Weight  Ratio  • Low  Moisture  Absorption 


Fiberglas  Textiles  have  been  privilcged  to  play  an  im- 
portant part  in  the  fast-developing  techniques  of  low- 
pressure  plastic  laminating. 

Major  credit  must,  of  course,  go  to  the  performance  of 
today’s  resins,  which  cure  with  little,  or  in  some  cases,  no 
heat  or  pressure.  Fiberglas  Textiles,  used  as  reinforce- 
ment  in  low-pressure  laminates,  have  proved  to  be  good 
trammates  for  these  resins  . . . working  well  with  them, 
sharing  with  them  ccrtain  basic  characteristics.  For  glass 
poasesses  inherently  some  of  the  properties  most  sought 
after  in  low-pressure  laminates. 

The  ingcnuity  of  the  fabricators  of  low-pressure  lam- 
inates has  kept  pare  with  the  remarkable  and  rapid  devel- 
opments  produced  by  the  resin  manufacturers.  And  many 
fabricators  have  alrcady  found  that  Fiberglas  Textiles. 
incorporated  as  reinforcement,  contribute  to  ALL  the 
desirable  properties  listed  above  in  finished  laminates. 

Reeently,  the  U.  S.  Army  Air  Forces  have  permitted 


the  publication  of  some  of  the  results  of  extensive  inves- 
tigations  of  Fiberglas-reinforced  laminates  in  aircraft 
construction.  This  information  will  be  of  great  interest 
to  anyone  concerned  with  low-pressure  laminates. 
Reprints  of  the  published  data  gladly  forwardcd  on  re- 
quest  . . . Owens-Corning  Fiberglas  Corporation,  1881 
Nicholas  Building,  Toledo  1,  Ohio.  In  Canada.  Fiberglas 
Canada,  Ltd.,  Oshaua.  Ontario. 


FIBERGLAS  ...  is  glost  in  Ihn  form  of  finn  flbnrs  or 
continuous  Aloments.  Fiberglas  il  twisted  info  yarns  and 
woven  info  a voriety  of  textile  materials  possessing  the 
many  odvantogeous  properties  of  glass,  plus  flexibility  and 
high  tensile  strength— ond  odaptable  to  all  the  require- 
ments  of  low-pressure  laminating.  Fiberglas  Corporation 
does  not  manufoctvrø  øithør  thø  røtint  or  thø  fi nithød  /om» - 
notes,  but  shall  be  pleased  to  direct  you  to  sovrces  of  supply. 


Fiberglas  W 

n.  M B.,.  V.  S.  P.l  ot  \ 
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Machinery?  Certainly  equipment  is  mighty 
important,  and  that’s  why  General  Industries 
Company  has  one  of  the  finest  equipped  plants 
in  the  country — including  presses  for  every 
type  of  molding,  from  very  small  to  extremely 
large  sizes. 

Mold  making?  You  can’t  expect  to  get  a per- 
fect  molded  part  unless  the  pattern  is  perfect. 
That’s  why  we  prefer  to  make  our  own  molds. 
In  all  modesty,  we  believe  the  ability  of  our 
mold  designers  and  makers  can’t  be  excelled  by 
any  plant  in  the  nation.  The  right  molds  mean 
accuracy,  fine  finish  with  a minimum  amount  of 
time  and  cost  for  machining  or  hand  work. 

Materials?  Every  molder  has  access  to  the 
same  materials,  but  all  do  not  have  the  knowl- 
edge  required  to  select  exactly  the  right  ma- 
terial for  the  finished  job,  and  to  work  it  in  the 
most  efficient  and  economical  manner.  That’s 
where  experience  counts,  and  we  do  have  that 
experience. 

Resourcefulness?  Every  plastic  molding  job 
we  undertake  is  studied  carefully  by  our 
engineers  to  see  if  any  way  can  be  found  to 
improve  the  quality  and  utility  of  the  part  and 
reduce  the  cost.  Frequently,  from  our  experi- 
ence we  are  able  to  accomplish  all  three  of 
these  objeetives. 


Reliability?  This  perhaps  is  the  most  im- 
portant characteristic  of  all.  It  means  deliveries 
on  time,  of  the  quality  speeified,  at  the  price 
quoted,  without  bickering.  Many  customers 
tell  us  they  prefer  General  Industries  because 
they  know  we  won’t  let  them  down  in  even 
the  smallest  particular. 

So,  if  you  are  planning  postwar  produets  which 
inelude  molded  plastics,  we  suggest  you  keep 
in  touch  with  us.  Right  now,  we’re  so  full  of 
Uncle  Sam’s  work  that  we  cannot  take  on  any- 
thing  additional.  But  when  that  job  is  finished, 
we’ll  be  glad  to  work  with  you. 

THE  GENERAL  INDUSTRIES  COMPANY 
ELYRIA  • • OHIO 

THE. 


i 


E N E R A L 

NDUSTRIES 

COMPANY 


MOLDED  PLASTICS 


• El y ria,  Ohio 

Milwaukee:  Phone  Daly  S811 
Philadelphia:  Phone  Camden  2215 


Molded  Plastics  Division 
Chicago:  Phone  Central  8431 
Detroit:  Phone  Madison  2146 


, and  Prodoct* 
ProcM* 


Cu,.om  Mold."  of^on 
by  the  ln|*ch°n 


t 


= — Y * m°  Jobs  are  Done  Right 


'Ptisnmsis 

ro*  tucriicti  «rruAKCii  Q&J 


OPPICf  MACNINKt  Ot  INDUSTtJAL  COWlPMHT 


«OU ^ UIK»  AJj  Mto>«S)  ruM*Æ^> 

<*«•  N»  AlUXU  "2  UHtUt  £t  MHI» 

»ra»00M  IMMU  alMt  KC1H<XU«(''V 

OrAnyM/y  £&t  riafi  r 
fivefie*/  Tfctfic  A/f/SctAm 


• Above  you  see  a part  of  the  Amos  engineering 
department,  where  men  with  exceptional  ability  de- 
sign the  plastic  part  or  product  for  practical  utility 
— for  functional  use — for  dependable  performance 
—and  for  fine  appearance  if  desired.  In  the  picture 
you  see  J.  C.  Kazimier,  chief  engineer,  checking  a 
job  on  one  of  the  boards. 

Amos  does  a complete  job — and  does  it  right — 
from  engineering  to  finishing.  The  right  plastics 
are  used  in  the  right  piaces— combined  with  mctal 
inscrts  and  othcr  materials  as  required.  Designcrs 
develop  models  for  approval.  Dies  and  fixtures  that 
produce  perfect  jobs  are  built  in  our  own  shops. 
Every  detail  is  worked  out  precisely— and  uniform- 
ity  of  size  and  fit  and  tolerances  required  are  assured 
by  quality  control  stations  throughout  production 
and  finishing  dcpartments. 

You’11  appreciate  our  engineering  service  and  our 
complete  facilities  for  doing  your  job  the  way  you 
want  it  done.  Just  send  us  your  drawings  or  write 
us  what  you  have  in  mind. 

AMOS  MOLDED  PLASTICS.  EDINBURGH.  INDIANA 

DM* lo*  of  Amot-THompoO*  CorporoWo* 
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Piastics  Cive  JVt 
Characteristics  to  1 
Textiles  .... 


These  two  pieces  of  wool  fabric 
were  both  originally  the  same 
size.  The  larger,  however,  was 
impregnated  with  "Resloom"  M-75 
melamine  resin  before  being 
washed.  The  smaller  was  not 
treated.  Below,  the  author  is 
showm  at  work  in  his  laboratory 


R,  2),  2 ).  J4. 


Director,  Sales  Development,  Textile  Chemicals,  Monsanto  Chemical  Co. 


Monsanto  Discoveries  Eliminate  Shrinkage,  Shine,  Snags  and 
Jtuns r Also  Pro  vi  de  Water-Repelient  Finish  iox  Varied  Fabrics 


RECENT  researches  conducted  in  the  laboratories  of 
the  Monsanto  Chemical  Co.  at  Dayton  and  Boston 
have  opened  up  three  large  fields  of  application  of  piastics 
to  textiles.  First,  it  has  been  shown  that  when  woolens 
are  impregnated  with  low  concentrations  of  melamine 
formaldehyde  polymers,  termed  Rcslooms,  the  woolens 
can  be  washed  repeatedly  without  felting  or  shrinking  and 
these  Reslooms  are  particularly  valuable  for  textile  applica- 
tion because  they  are  water  soluble  and  can  be  easily 
applied  with  existing  mill  equipment. 

Secondly,  a water-repellent  finish  was  developed  from 


melamine  formaldehyde  polymers  which  is  applicable  to 
cotton,  rayon  and  wool  fabrics.  This  product  was  the  re- 
sult  of  years  of  research  at  the  Dayton  laboratories  and 
makes  available  a new  and  important  market  for  piastics 
in  the  textile  industry. 

Thirdly,  a colloidal  solution  of  silica,  known  as  Syton, 
has  been  produced  which  reduces  the  slippage  of  rayon 
and  the  snagging  of  sheer  hosiery.  It  also  lowers  the 
surface  luster  of  filament  yarns  so  that,  to  name  one  ex- 
ample,  it  can  eliminate  shiny  pants. 

While  the  application  of  coating  resins  has  long  been 
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These  half  wool,  half-cotton  stockings  graph- 
ically  illuslrate  the  etfect  of  "Reslooming" 

known,  this  new  development  is  concerned  with  the  im- 
prcgnation  of  the  fiber  with  resin-forming  Solutions.  VVhile 
coatings  have  found  wide  military  application  in  rain- 
coats,  ponchos,  etc.,  they  do  not  alter  the  physical  charac- 
teristics  of  the  fibers.  They  do  not  change  their  shrink- 
ing  propcrties,  their  resilience,  or  their  elasticity.  How- 
ever,  low  concentrations  of  resin  formers,  when  applied 
to  the  heart  of  the  fiber  and  when  polymerized  or  cured 
thcre,  radically  change  its  properties,  reducing  its  moisture 


Type  of  Resin  Used 

Resloom  resins  are  modified  melamine  formaldehyde 
resins.  The  melamines  themselves  were  first  synthesized 
more  than  a century  ago,  but  they  have  only  been  available 
on  a comtnercial  scale  for  the  last  few  years.  Condensing 
the  melamine  with  formaldehyde  produces  methylol  mela- 
mines which  are  extremely  water  soluble  when  unpoly- 
merized.  It  has  also  been  shown  that  the  lower  alkyl 
ethers  of  the  methylol  melamines  have  excellent  water 
solubility  and  stability,  while  the  higher  alkyl  ethers  are 
solvent  soluble  but  water  insoluble.  For  textile  applica- 
tion it  has  been  essential  to  produce  a melamine  type 
resin  which  is  infinitely  soluble  in  water  and  extremeljj 
stable  on  diluting,  and  which  can  be  readily  applied  from 
a thin,  low  viscosity,  aqueous  solution  to  the  heart  of 
the  fiber.  For  this  work  the  methylol  melamines  and  tite 
alkylated  resins  with  lower  alkyl  groups  have  shown  the 
most  promise.  It  is  important,  however,  that  in  all  this; 
work  unpolymerized  or  low  polymerized  resins  be  tised,; 
for  when  these  methylol  melamines  polymerize,  the  Solu- 
tions become  viscous,  pcnetration  into  the 
fiber  is  poor  and  ntuch  greater  si  ff  nesa 
in  the  treated  fabric  results. 

Special  advantagcs  of  the  Resloom 
type  resins  are  their  complete  absence  of 
color,  their  extreme  light  stability,  and 
their  freedom  from  oxidation.  It  al  sd 
has  been  shown  that  these  resins  are  ex^ 
tremely  resistant  to  acid,  alkali  and  sol4 
vens.  This  solvent  resistance  is  of  par-] 
tieular  interest  on  wool,  which  normalra 
is  dry  cleaned.  The  alkali  resstanotj 
gives  to  these  resins  excellent  resistance 
to  washing.  At  the  same  time  their  re- 
sistance to  chemical  solvent  deterioratiofl 
måkes  it  extremely  diflicult  to  reniovd 
them  from  the  fabric  when  properlyj 
cured.  At  present  it  is  not  posslblc  to 
retnove  quantitatively  the  resin  from  the 
fabric  without  destroying  the  fabric,  and 
removing  it  from  the  resin. 


sensitivity,  and  shrinkage,  changing  its  tensile  strength, 
and  especially  its  elasticity. 

The  rnethod  of  application  also  has  a tremendous  effect 
on  the  qualities  obtained  in  this  fiber  impregnation.  As 
little  as  2%  melamine  type  resin  may  well  reduce  the 
shrinkage  of  a fabric  as  much  as  75%.  Yet,  when  the 
resin  is  impregnated  into  the  heart  of  the  fiber,  the  soft- 
ness  and  sur  face  appearance  of  the  fabric  is  unchanged. 
A woman  may  purchase  a fabric  containing  as  much  as 
15%  of  impregnated  resin  without  realizing  that  the  fabric 
has  been  treated  in  any  way.  It  is  particularly  striking 
that  in  some  cases  as  much  as  20%  impregnated  resin 
does  not  waterproof  the  fabric  or  prevent  it  from  absorb- 
ing  water,  so  that  it  can  be  dyed  and  processed  in  the 
mill  just  like  an  ordinary  fabric. 

Another  reason  why  the  Resloom  resins,  which  are  used 
for  impregnating  fibers,  are  unsuitable  for  coating,  is 
that  they  are  extremely  hard  and  tough.  Be  fore  they 
could  be  used  for  coating  resins,  they  would  have  to  be 
highly  plasticized. 


Application  to  Typical  Fabrics 

A samplc  of  woolen  Hannel  on  washing 
in  a rotary  washer  will  shrink  about 
20%.  This  washing  is  for  15  min  at 
100'  F with  just  sufficient  neutral  soap  to 
give  a heavy  suds.  The  fabric  is  thetl 
rinsed  for  15  min  at  100'  F.  This  is 


Tha  tachniqua  lor  mlll-acala  Rrrloom " oparatlon» 
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After  it  has  been  dipped  in  M-75  melamine  resin  solution,  cloth  is  then  passed  between  squeeze 
rollers  in  order  to  remove  excess  and  achieve  the  desired  penetration  of  "Resloom"  into  the  fabric 


the  standard  procedure  which  has  been  developed  for  de- 
termining  the  shrinkage  of  fabrics  other  than  cotton  and 
is  designed  to  avoid  any  damage  of  the  fiber  itself.  This 
fabric  when  treated  with  an  aqueous  solution  of  Resloom 
M-75,  a water  soluble  methylol  melamine,  so  that  it 
picks  up  12%  of  the  resin,  will  produce  a plastic  modi- 
fied  flannel  which  when  washed  in  exactly  the  same 
way  shrinks  only  4%.  This  is  just  one  case  where  the 
shrinkage  may  be  reduced  more  than  75%  by  treating  with 
Resloom  type  resin.  It  is  also  true  that  this  fabric  has  an 
appreciable  increase  in  resistance  to  repeated  abrasions  as 
determined  by  the  Taber  abrader,  and  the  fabric  has  a 
reduced  water  sensitivity  or  water  pickup.  This  does  not 
mean  that  the  fabric  is  waterproof,  but 
that  swelling  and  pickup  are  half  normal. 

When  a soft  all-wool  shirting,  of  a 
particularly  light  weave,  is  washed  ac- 
cording  to  the  procedure  outlined  above, 
it  may  well  shrink  as  much  as  30%  on  a 
single  washing.  But,  when  treated  with 
a 15%  solution  of  Resloom  M-75,  this 
fabric  will  show  a shrinkage  of  under 
7%,  again  a reduction  of  over  75%  in 
the  shrinkage.  A shirting  fabric  which 
is  composed  of  45%  and  55%  rayon, 
when  treated  with  a 10%  solution  of  the 
methylol  melamine  resin  shrank  5%  ; be- 
fore  treatment  it  shrank  26%.  If  this 
fabric  were  given  a mild  careful  wash 
it  would  shrink  about  8-10%  before 
treatment  and  under  2%  after  treatment. 

All-wool  socks  when  treated  with  10% 
to  15%  Solutions  of  Resloom  M-75  show 
a reduction  in  shrinkage  of  70%  to  80%. 

All-wool  socks  are  treated  after  dyeing 
in  a dye  kettle  containing  the  Resloom 
solution  and  allowed  10  to  20  min  for 
thorough  resin  penetration.  The  fabric 
is  “whizzed”  or  hydro-extracted  to  re- 
move surface  resin  and  excess  resin,  is 
dried  in  a hurricane  or  continuous  drier, 
and  boarded  on  metal  boards  running 


through  a steam-heated  drier  for  3 to  6 min.  The  socks 
are  then  rinsed  to  give  a soft  resilient  sock  which 
will  shrink  very  little  on  repeaed  hand  washings,  in  con- 
trast  with  the  untreated  sock,  which  may  drop  from 
size  11  to  size  8 in  a single  hand  wash. 

While  examples  are  cited  of  shirting,  dress  goods  and 
socks,  it  is  evident  that  the  use  of  Resloom  is  also  of 
great  value  in  blankets,  underwear  and  suitings.  It  is 
indicated  that  they  may  open  up  new  markets  which  have 
not  been  available  to  the  woolen  trade,  particularly  in  the 
field  of  wash  goods. 

( Continued  on  page  102) 


Pin-frame  dryer  used  to  dry  and  cure  "Resloomed"  woolens 
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Grinding  Metals  with 
Resinoid  ■ Bonded  Abrasives 


Smoolhlng  w#Id»  on  Navy  anchor  Chain  wlth  resinoid  bonded 
grinding  wheele  driven  by  a high-speed  poriable  grinder 
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Norton  Co..  Abrasives  Division 


ONE  of  the  less  publicized  but  extremely  important 
applications  of  synthetic  resins  is  to  be  found  in  the 
grinding  wheel.  The  resinoid-bonded  grinding  whcel  is 
no  "war  baby”  but  was  first  made  available  to  industry 
about  20  years  ago  as  a high-speed  snagging  wheel  with 
an  open  structure.  Since  then  its  use  has  been  extended 
to  almost  every  kind  of  grinding.  It  has  proven  so  valu- 
able  in  expediting  war  production,  that  as  a result  its 
use  will  undoubtedly  continue  to  spread  to  new  fields  after 
the  war. 

As  an  indication  of  the  impact  that  this  type  of  wheel 
has  made  upon  industry,  grinding  machines  of  numerous 
types  have  been  developed  for  the  express  purpose  of 
operating  wheels  at  the  high  speeds  made  possible  through 
the  use  of  the  synthetic  resin  bond.  For  exaniple,  in  the 
foundry  cleaning  rooms,  high-speed  grinders  of  the  swing- 
frame,  floor  stand  and  portable  types,  equipped  with  fast- 
cutting  resinoid-bonded  wheels,  are  smoothing  the  alloy 
steel  castings  and  forgings  that  now  enter  into  the  con- 
struction  of  tanks,  trucks,  loconiotives,  gun  tnounts  and 
ships. 

In  the  »ation’s  vast  shipyards,  batteries  of  high-speed 
swing-frame  grinders  niounting  24"  diameter  resinoid- 
bonded  wheels  are  shapmg  the  contours  of  massive  pro- 
peller castings,  gun  turrets  and  large  deck  fittings. 

As  a result  of  the  tremendous  cxpansion  in  the  use  of 
fabricated  steel  structures  of  all  kinds— even  to  ships* 
hulls — the  long  fainiliar  staccato  of  riveting  hammers  has 
largely  given  way  to  welding  torches  and  high-speed  port- 
ablc  grinders  spurting  streams  of  sparks,  which  are  actu- 
ally  chips  of  red  hot  mctal. 

1 o insurc  a sound  weld,  the  butting  cdges  of  two  plates 
to  be  welded  together  must  be  clean  and  smooth,  and 
after  welding,  the  rough  head  that  is  left  must  be  ground 
off,  provided  the  specifications  call  for  a smooth,  contin-i 


Bronse  propeller  casting  is  smooth  sd  by  wheel  bondsd  with 
synthstlc  rsstns.  drivsn  by  high-speed  swlng-irame  grind sr 


Spocial  machino  designed  for  automatic  throad  grinding 
utilisss  a resinoid  bonded  abrasive  wheel  lor  its  work 


Able  to  Operate  at  Rate  o/  Two 
Miles  per  Minute,  These  Tough 
Tools  Have  Expedited  War  Work , 
Otier  Jndustry  Permanent  Gains 


I uous  surface.  For  both  of  these  grinding  jobs,  fast-cut- 
I ting  resinoid-bonded  abrasive  wheels  6 and  8"  in  diameter  • 
r have  proved  unusually  effective.  Another  impressive 
t sight  in  shipyards  today  is  grinding  the  links  of  huge 
I assembled  anchor  chains  to  remove  the  surplus  welding 
I material,  using  high-speed  portable  grinders  equipped  with 
» resinoid-bonded  wheels. 

There  are  hundreds  of  other  grinding  operations  con- 
I nected  with  the  production  of  vital  war  materiel  where 
I fast-cutting  resinoid  grinding  wheels,  in  one  size  or  an- 
I other,  are  contributing  in  perhaps  a less  spectacular  but 
I nevertheless  most  effective  way.  To  cite  just  a few 
I more  examples,  the  huge  chilled  iron  rolls  which  stack  up 
I several  stories  high  for  rolling  out  steel  armor  plate, 

I rails,  girders,  etc.,  from  red  hot  billets,  are  reconditioned 
I by  grinding  with  30"  diameter  resinoid-bonded  wheels. 

Piston  rings,  aluminum  and  magnesium  castings  for  air- 
I craft  motors,  permanent  magnets  and  springs  of  every 
i description  are  today  being  surface  ground  on  so-called 
I disc  grinders  that  are  usually  equipped  with  resinoid- 
bonded  wheels  because  of  their  unusual  resistance  to  grind- 
ing heat  as  well  as  their  smooth-finishing  qualities. 

One  of  the  first  types  of  resinoid-bonded  wheels  devel- 
I oped  was  a thin,  self-sharpening,  abrasive  “saw”  or  cut- 
I off  wheel  for  cutting  all  kinds  of  materials  of  construction, 
including  hardened  steels  and  ceramics.  Available  in  solid 
I form  up  to  16"  in  diameter,  resinoid-bonded  abrasive  cut- 
I off  wheels,  ]/t,"  thick  and  even  thinner  in  the  smaller 
I diameters,  can  be  safely  operated  at  speeds  up  to  16,000 
I surface  fptn  with  amazingly  rapid  rate  of  cut. 

The  astounding  production  records  being  set  by  our  war 
| plants  today  have  been  achieved  in  no  small  measure  by 
■ the  widespread  use  of  high-speed  tungsten  Carbide  tipped 
I cutting  tools  in  various  machining  set-ups.  Like  any  cut- 
I ting  tools,  these  Carbide  tools  depend  upon  keen  cutting 
I edges  and  accurately  ground  tool  angles  and  chip  breakers 


Resinoid-bonded  cut-off  wheels  16”  in  diameter  and  Vfe” 
thick  cut  tubular  metal  stock  to  be  used  in  fumiture 


for  their  efficient  performance.  While  it  is  common 
practice  to  rough-grind  Carbide  single-point  tools  on  Sili- 
con carbide  abrasive  vitrified  bonded  wheels,  diamond 
abrasive  wheels  are  generally  used  for  the  final  sharpen- 
ing  and  chip  breaker  grinding  operations. 

In  one  of  the  three  standard  types  of  diamond  wheels 
being  produced  today,  the  abrasive  section  consists  of 
minute,  carefully-sized  diamond  particles  uniformlv 
bonded  with  a synthetic  resin  and  molded  to  a depth  of 
usually  fs  or  . The  resinoid-bonded  diamond  wheel  is 
exceptionally  fast  and  cool-cutting  as  well  as  wear-re- 
sistant — properties  which  also  make  it  ideally  suited  to 
precision  grinding  of  Carbide  tipped  face  mills  and  other 
multi-point  tools. 

Not  so  long  ago  the  grinding  of  threads  was  limited 
to  an  occasional  tool  room  job.  Today,  automatic  pre- 
cision thread  grinders  are  grinding  screws,  taps  and  gages 
“from  the  solid”  on  a high  production  basis  and  with 
almost  unbelievable  accuracy.  As  miglit  be  expected,  spe- 
cial  grinding  wheels  had  to  be  developed  for  use  on  these 
thread  grinders  and  in  this  development  very  hard  and 
wear-resistant  resinoid-bonded  wheels  shared  the  honors 
with  vitrified  wheels.  Each  has  its  merits.  Resinoid- 
bonded  wheels  seem  to  hold  their  edge  better  and  to  pro- 
duce  a brighter  finish.  The  very  latest  development  in 
thread  grinding  wheels  is  a diamond  abrasive  resinoid- 
bonded  wheel  for  grinding  special  large  aircraft  taps  with 
durable  tungsten  carbide  inserts. 

Basically,  a grinding  wheel  is  simply  a form  of  cutting 
tool.  It  may  be  likened  to  a milling  cutter  with  thousands 
of  tiny  individual  teeth  in  the  form  of  hard  and  sharp 
abrasive  particles  on  its  cutting  surface.  Consider,  for 
example,  a medium  grit  wheel,  24"  in  diameter  and  3"  in 
( Continued  on  page  93) 


Sharpening  a carbide-tipped  lathe  tool  on  an  abrasive 
resin-bonded  wheel  containing  minute  diamond  particles 


Ho w to  Adapt  Metal-Working 
Tools  to  Wood-Working  Machines 
in  the  Absence  oi  Equipment 
Specifically  Designed  for  the 
Shaping  of  Acrylic  Materials 
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MACHINING 


A narrow  grooving  operation  on  the  router.  with  the  cutter  revolving  at  high  <| 


IT  seems  strange  that  in  such  a rapidly-expanding  field 
as  plastics  fabrication  the  development  of  new  machin- 
ery  specifically  designed  for  this  work  has  been  lagging. 
The  fabricator  in  plastics  today  has  to  make  his  own  adap- 
tations  of  existing  machincs.  In  general,  he  must  adapt 
metal-working  tools  to  wood-working  machines  in  a num- 
ber  of  fabricating  operations.  No  great  difficulty  is  en- 
countcred  in  making  these  modifications,  and  that  may  be 
the  very  reason  why  the  demand  for  special  machinery 
has  not  bcconte  more  insistent  and  why  machine  designers 
and  manufaeturers  have  spent  so  little  time  and  effort  in 
this  dircction.  The  fact  remains,  however,  that  special 
machines  designed  specifically  for  plastics  fabrication  are 
a need  and  present  a wide-open.  field  for  development. 

While  fabrication  of  east  acrylics  has  its  similarities 
to  that  of  other  therinoplastic  and  even  therinosetting  ma- 


Aa  acrylic  th*«t  cm  thick  as  ths  ons  showa  abovs  U") 
nscsssortly  rsquirss  a slow  taod  on  ths  dreular  saw 


terials,  there  are  a considerable  number  of  differences  in  I 
specific  operations.  These  are  due  to  dilTerences  not  only  I 
in  the  characteristics  of  the  material  itself,  but  also  in  1 
the  funetion  of  the  finished  article  and  even  in  finished  ap-  1 
pearance.  To  mention  only  one  example,  there  is  the  ] 
fact  that  acrylics  generally  have  finer  optical  qualities  than  ] 
any  other  plastics  material.  Wherc  optical  quality  is  one  I 
of  the  chief  requirements  in  the  completed  piece,  precau-  I 
tions  against  surfacc  abrasions  must  be  laken  right  through  ||| 
every  fabricating  operation  to  an  extent  that  is  far  beyond  1 
that  nceded  for  any  other  plastics.  Other  differences  be-  j 
tween  the  fabrication  of  acrylics  and  that  of  other  plastics  1 
materials  will  bccome  apparent  from  sevcral  of  the  opera-  j 
tions  described  here. 

Machine  operations  on  acrylics — sawing,  drilling,  rout-  j 
ing.  turning,  etc. — are,  in  principle,  similar  to  correspond-  ] 
ing  operations  on  other  plastics  and  even  on  metals.  The  ] 
differences — of  allowable  toleranccs,  tool  construction,  op-  ] 
erational  speeds — are  those  deriving  from  the  character-  ] 
istics  of  the  acrylic  itself.  An  acrylic,  far  from  being  i 
priniarily  a substitute  material,  is  a material  in  its  own  J 
right,  and  that,  not  only  because  of  what  it  does,  but  i 
because  of  what  it  is.  What  it  is  determines  the  machine  I 
requirements  for  acrylics.  What  it  does  rnakes  possible  ] 
accomplishmcnts  not  attainablc  with  any  other  materials.  1 

Circular  Sawing 

A circular-saw  operation  on  acrylic  plastics  is  ostensibly  j 
the  same  as  the  circular-sawing  of  wood.  In  fact,  with  I 
no  saw  availahlc  that  is  specifically  designed  for  plastics,  I 
a wood-cutting  saw  is  regularly  used  on  acrylics.  The  ] 
similaritv  stops,  however,  at  appcarances.  For  one  thing,  j 
the  linear  toleranccs  for  acrylics  in  this  operation  are  I 
closer  than  for  most  woods.  Up  to  about  I ft  in  sawed 
length,  linear  tolerance  on  a material  such  as  Plexiglas  j 
can  be  inaintained  to  ;£  .030'.  On  scctions  of  1 ft  and  j 
over,  tolerance  can  be  held  to  dt  .060". 
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• Architects’  and  engineers’  scales  are  now  injection-molded 
of  Tenite  plastic  to  accurate  measurements.  Tenite  has  excellenc 
dimensional  stability,  and  there  is  less  warpage  of  these  scales 
than  of  those  traditionally  made  of  boxwood. 

Tenite  provides  improved  legibility.  The  scales  are  white,  rubbed 
to  a dull  finish  which  affords  a strong  contrast  for  figures  and 
lines  heat-branded  into  the  plastic  and  painted  black.  On  triangular 
scales,  different  colored  stripes  lacquered  in  the  grooves  on  the 
sides  aid  in  finding  the  desired  scale. 

Tenite  is  an  exceptionally  tough  material,  chipproof  and  not 
easily  marred.  It  has  proved  satisfactory  for  many  formerly  break- 
able  or  easily  damaged  precision  instruments  — such  as  manometers, 
rain  gages.  TENNESSEE  EASTMAN  CORPORATION  (Subsidiary 
of  Eastman  Kodak  Company),  KINGSPORT,  TENNESSEE. 


TENITE  REPRESENTATIVES:  New  York, 
10  East  40th  Street.  Buffalo,  1508 
Rand  Building.  Chicago,  1564 
Builders’  Building.  Daytoh,  Ohio , 
305  Third  National  Building.  De- 
troit, 904-5  Stephenson  Building. 
Leomimler,  Mass.,  39  Main  Street. 
Washington,  D.  C.,  1125  Earle 
Building  . . . Pacific  Coast:  Wilson 
& Geo.  Meyer  & Company  — Sau 
Francisco,  333  Montgomery  St.,  Los 
Angeles,  402  Architects  Building, 
Seattle,  1020  4th  Avenue  South 

TENITE 

AN  EASTMAN  PLASTIC 


Wlth  low  operating  speed,  lubrication  in  the  operating  region  must 
be  ample  lor  drUl  as  wlde  as  this.  Note  whirling  waste  Irom  drill 


The  choice  of  a saw  blade  for  a given  operation  hangs 
on  the  thickness  of  the  material  and  the  relative  smooth- 
ness  or  roughness  of  cut  desired.  A hollow-ground, 
comparatively  fine-toothed  blade  with  little  or  no  set  is 
the  one  most  commonly  seen  in  operation  on  acrylics. 
This  is  particularly  true  in  the  case  of  thinner  sections, 
smoother  cuts  and  closer  tolerances.  Blade  teeth  may  be 
anywhere  from  5 to  20  to  the  inch.  On  thick  material, 
a combination  saw  is  often  used.  with  tooth  distribution 
arranged  at  four  cutting  teeth  to  one  cleaning  tooth. 
Operating  speeds  range  around  10,000  surface'  f pm,  with 
about  20%  deviation  up  or  down  from  this  mean,  de- 
pending  upon  the  thickness  of  the  material. 

A word  might  be  said  at  this  point  on  rates  of  feed, 
not  only  in  sauring,  but  in  all  machine  opcrations  on 
acrylics  where  the  feed  of  the  material  to  the  tool  or  of  the 
tool  to  the  material  is  a hand-controlled  and  thcrefore 
non-automatic  operation , which  is  usuallv  the  case.  There 
are  no  standardized  rates  of  feed  in  these  operations. 
Most  feeding  is  by  “feel”;  and  back  of  "feel”  is  long 
experience  and  a trained  sensitiveness  to  what  is  happen- 
ing to  a material  that  is  undergoing  an  operation. 

In  sawing  acrylics,  the  expert  operator  will  uncon- 
sciously  regulate  his  rate  of  speed  by  the  way  his  hand 
perceives  the  opposition  presented  by  the  material  to 
the  blade  or  by  the  way  his  eve  perceives  the  character 
of  the  waste  or  by  the  way  his  ear  perceives  the  pitch 
of  the  sound  of  tool  on  material,  but  usuallv  by  all  three. 
His  physical  response  to  all  this  is  automatic. 

Acrylics  must  be  fed  to  the  saw  slowly  in  order  to  avoid 
binding  of  the  blade  or  “burning”  of  the  material.  Coolants 
or  lubricants  for  dissipation  of  frictional  heat  generated 
at  the  point  or  area  of  operation  are  not  nccessary  if  the 
feed  is  at  the  proper  rate.  This  is  especially  true  of  thin 
sections.  Even  in  thick  ones,  lubrication  can  be  avoided 
by  slowing  up  the  feeding  speed.  The  optimum  feed 
rate  is  the  one  that  is  just  below  the  point  where  the 


Sbown  )u#t  Iwulog  bon  the  ocrjrUc  sheet  at  th#  «od  at  a eur» od  In  this  typ#  oi  operation.  th#  labrkeator  machine» 
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savv  will  bind  or  the  material  burn.  How  closely  the 
operator  can  come  to  this  rate  is  a measure  of  his 
expertness. 

Band  Sawing 

Band  saws,  as  far  as  tooth  character  is  concerned, 
follow  the  same  requirements  as  for  circular  saws,  with 
some  deviations.  The  greater  the  thickness  of  the  ma- 
terial, the  coarser  the  tooth  size.  The  range  will  run 
from  8 to  22  teeth  per  inch.  Coarser  teeth  with  a slight 
set  will  provide  a more  rapid  but  a rougher  cut.  For  a 
smooth  cut,  the  teeth  are  fine  and  there  is  no  set.  As  is 
to  be  expected,  the  finer  the  teeth  and  the  smoother  the 
cut,  the  slower  the  feed  rate. 

All  of  this  applies  to  straight  cuts.  In  cutting  curves, 
however,  even  though  narrower  blades  are  used  than 
for  straight  cuts,  set  is  necessary  in  the  blade  teeth. 
Usually,  a 22  or  23  gauge  blade  is  used  for  thick  sections 
and  a 26  or  28  gauge  blade  for  thin  ones.  Operating 
speeds  on  the  band  saw  range  from  1000  to  1500  fpm. 
Metal-cutting  blades  are  used  for  band-saw  operations 
on  acrylics.  This  is  true  also  of  the  jig  saw,  for  which 
the  same  requirements  apply. 

There  is  one  difiference:  Since  jig-saw  cuts  are  often 
finer  than  those  made  by  band  saw,  the  plastics  material 
tends  to  reknit  and  seal  the  cut  behind  the  blade.  This  is 
prevented  by  cooling  the  material  in  the  immediate  operat- 
ing area  by  a jet  of  air. 

Drilling 

A typical  example  of  the  adaptation  of  non-specialized 
tools  to  special  requirements  of  acrylics  is  found  in  drill- 
ing operations.  The  drills  commonly  used  are  of  the  metal- 
working  type.  But  the  standard  drills  of  this  kind  tend 
to  grab  into  the  plastic.  Therefore,  the  tool  needs  modi- 
fication.  In  making  this  modification,  we  have  to  com- 
promise  between  a web  thin  cnough  to  facilitate  the  re- 
inoval  of  chips  and  a web  so  thin  that  there  is  wobbling  of 
the  drill.  A good  basis  for  modification  of  the  standard 
drill  for  work  on  acrylics  has  been  recommended  by 
DuPont  for  Lucite,  as  follows : 

Flute  angle  17° 

Lip  angle  70° 

Lip  clearance  angle  4°  to  8° 

Polished  lands *4  of  width  of  heel 

It  might  be  added  that  polished  flutes  and  heels,  as 
well  as  wide  polished  lands,  help  in  removing  chips  and 
in  keeping  the  hoie  cool.  Flat-faced  drills  of  the  type 
that  have  been  used  on  cellulose  acetate  plastics  also  are 
of  value  in  many  drilling  operations  on  acrylics,  espe- 
cially  for  thin  stock.  On  hoies  of  comparatively  large 
diameter,  vertically-mounted  hollow  end  mills  can  be 
used  and,  on  still  larger  hoies,  fly  cutters  may  take  care 
of  the  job.  Of  course,  regardless  of  the  tool,  the  larger 
the  hoie,  the  slower  the  operating  speed. 

Average  operating  speeds  as  a function  of  drill  diameter 
have  been  worked  out  for  Lucite  by  DuPont  and  these 
may  be  varied,  within  limits,  for  other  acrylics.  This 
table  of  operating  speeds  shows  the  relationship : 


Drill 

Diameter 

(in) 

Speed 

(rpm) 

Drill 

Diameter 

(in) 

Speed 

(rpm) 

* 

7330 

% 

1220 

'/a  

2670 

7 

TJ  

1050 

A 

2440 

'A 

920 

'4 

1830 

% 

730 

7*1  

1470 

% 

600 

If  the  hoies  drilled  are  shallow  and  i f the  operating 
speed  is  low,  coolants  can  often  be  dispensed  with.  Gen- 
erally  for  acrylics,  and  specifically  for  deep-holed,  high- 
speed  drilling  of  this  material,  lubrication  is  a need  for 


A completed  piece  is  belt-sanded  prior  to  finishing 


both  cooling  and  chip  removal,  the  hoie  being  kept  filled 
with  lubricant  at  all  times.  An  additional  advantage  is 
the  improved  surface  finish  of  the  hoie.  The  simplest 
lubricant  for  drilling  acrylics  is  a thin  solution  of  mild 
soap  and  water.  A better  one,  and  one  that  avoids  the 
rust  problem,  is  a water-soluble  oil. 

Frequent  withdrawal  of  the  drill  from  the  hoie  during 
operation,  a “must”  in  order  to  avoid  chipping,  gripping 
and  overheating,  should  be  considered  as  part  of  the 
feeding  operation  and,  therefore,  is  an  integral  portion  of 
the  feed  rate.  The  difficulty  of  standardizing  feed  rate 
in  drilling  is  even  more  marked  than  in  other  machine 
operations,  not  only  because  of  the  withdrawal  factor, 
but  also  because  the  deeper  the  drill  goes,  the  slower  the 
rate  of  feed  must  be.  This  much  can  be  said:  When 
an  expert  operator  is  at  work,  the  feeding  and  the  with- 
drawal of  the  drill  are  unconsciously  so  well  timed  that 
the  whole  drilling  process  becomes  almost  a rhythmic 
operation. 

Routing  and  Shaping 

The  routing  or  shaping  operation  on  acrylics  has  a 
special  problem  of  its  own.  Sheets  of  acrylic  plastics 
are  at  present  manufactured  only  with  caliper-tolerance 
thicknesses.  This  means  that  it  is  impossible  to  maintain 
close  tolerances,  for  example,  in  both  the  depth  and  the 
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Final  buil-polUhlng  is  a meticulous  job  on  acrylics,  which  are 
often  used  particularly  lor  their  clear  optical  characteristics 


toe  of  a step  rout.  Eithcr  one  will  be  accurately  dimen- 
sioned,  but  the  other  will  keep  the  variations  existing  in 
the  thickness  of  the  material.  If  the  cutter  blades  work 
at  the  upper  surface  of  the  sheet,  the  toe  of  the  rout 
will  be  at  requircd  tolerance,  but  the  vertical  depth  of  the 
rout  will  vary  in  accordance  with  the  original  thickness 
tolerance  of  the  material.  If,  on  the  other  hand,  the 
step  is  routed  at  the  lower  surface  as  an  undercut,  the 
depth  of  the  rout  will  be  precise  enough,  but  the  toe  will 
retain  the  original  thickness  variations  of  the  sheet.  This 
might  be  remcmbered  by  those  customers  of  acrylic  fabri- 
cators  who  require  close  tolerances.  Close  tolerances  in 
routings  can  at  present  be  attained  only  by  either  addi- 
tional  routings  or  other  additional  compensating  machine 
processes,  all  of  which  add  to  the  fabricating  cost. 

High  operating  spceds  are  used  in  routing,  varying 
betwcen  about  7000  and  22,000  rpm,  depending  upon  the 
diameter  of  the  cutter  and  the  number  of  cutting  edges 
on  the  tool.  The  smallcr  the  number  of  blades,  the 
highcr  the  speed  required.  An  opcration  at  7000  rpm 
would  involvc  a ten-bladed  cutter,  while  a two-bladed 
cutter  would  run  at  about  20,000  rpm.  Compromises 
betwcen  the  number  of  blades  and  the  cutting  speed  are 
rcgularly  made  to  provide  for  a particular  operational  re- 
quirement,  with  the  number  of  blades  increased  and  the 
speed  decreased  for  a shaping-to-tcmplatc  operation,  or 
vice  versa  for  smooth-cut  high-speed  Work,  although  in 
the  latter  case,  both  the  number  of  blades  and  the  speed 
may  Ir-  increased  together  if  the  diameter  of  the  cutter 
is  small.  In  high-speed  routing,  cach  cutting  edge  takes 
a small  bite  per  revolution,  thus  rcducing  chipping  and 
toc-cracking  tendencics.  Standard  routing  cutter  blades 
need  only  slight  modifications  for  opcration  on  acrylics, 
the  chief  rcquircmcnts,  aside  from  very  sharp  cutting 
edge»,  being  a 10*  back  clearance  and  a 20  to  30*  rake. 
I.ubricants  are  not  gcncrally  used  in  routing  operations. 
The  development  of  exccssive  heat  at  the  point  of  opera- 
tion is  partly  avoided  by  adopting  a slow  feed  of  material 
to  cutter  (and,  in  step  routing,  by  also  greasing  the  collar 
against  which  the  acrylic  sheet  rides).  What  is  left  of 
overheat  on  cutter  or  work  is  dissipated  by  the  air- 
suetion  device  used  with  all  routers  to  remove  the  chip 
waste  charactcristic  of  operation  on  this  machine. 

Most  cross-sectional  shapes  seen  in  wood  routings  can 
be  duplicated  in  acrylics.  But  it  should  be  repeated  that 
an  acrylic  is  a material  in  its  own  right  and  that  it  is 
purposeless  to  use  a routed  acrylic  strip  as  a mere  sub- 
stitute  for  a wood  molding.  The  difTerence  in  cost  between 
a molding  strip  of  wood  and  one  of  acrylic  should  be 
justified  by  a diffcrence  in  either  proposed  funetion  or 
csthetic  requirement. 


I urning,  threading,  facing  and  other  normal  lathe 
operations  on  acrylics  are  carr  ed  out  with  modifications 
of  tools  used  in  working  on  softer  nietals,  like  copper  and 
brass.  With  care.  tolerances  as  close  as  ± .001"  can 
be  maintained  in  turning  and  milling  operations  on  aery- 
lates.  But,  involved  in  whether  such  tolerances  are  justi- 
fied  in  the  finished  produet,  is  the  fact  that.  under  use 
conditions,  those  tolerances  may  be  vitiated.  Under  con- 
ditions  of  widely  varying  temperature-,  the  comparatively 
high  coefficient  of  expansion  of  acrylics  may  cause  sufli- 
cient  variation  in  the  material  of  the  finished  piece  to 
destroy  the  funetion  of  the  close  tolerance.  The  expense 
of  machining  to  extremely  close  tolerances  is  justified  onlv 
when  these  tolerances  are  an  aetual  requirement  of  the 
funetion  of  the  part  and  when  conditions  of  use  will  not 
defeat  the  purposes  of  such  precision. 

Rate  of  feed  in  most  lathe  operations,  and  especially  in 
threading  and  tapping,  can  often  become  quite  critical. 
Yet,  critical  as  it  may  be,  the  feed  has  to  be  bv  “feel". 
And  it  must  be  constant.  If  the  revolution,  whether  of 
w-ork  or  tool,  stops  while  the  operation  is  still  in  progress, 
the  material  will  “burn”. 

Lathe  operating  speeds  on  acrylics  vary  not  only  with 
the  type  of  operation,  but  even  within  any  one  operation 
itself.  In  tapping,  for  instance,  the  operating  speed  will 
be  governed  by  the  style,  pitch  and  dimension  of  the 
thread.  However,  sonie  average  speeds,  indicative  only, 
for  a number  of  lathe  operations  can  be  approximated  as 
follows : 


Opcration  Spe.d  (rpm) 

Turning  .2000 

Facing  5500 

Cut-off  1500 

Threading „...I00 

U.  S.  Standard 
> Coarse  and  . 

Acme 

Tapping 50 


In  an  operation  like  turning,  a coolant  may  or  may  nof 
be  used,  depending  largely  on  the  operating  speed.  On 
the  other  hand,  in  tapping,  a coolant  is  practically  a 
necessity.  A mild  soap-and-water  solution  is  used  for 
the  purpose  or,  where  there  is  exccssive  danger  of  cor- 
rosion  of  machine  parts,  a water-soluble  oil. 

W liile,  in  principlc,  most  lathe  operations  on  acrylics 
follow  soft-metal  machining  pract  ce  fairly  closely,  thread- 
ing and  tapping  of  acrylics  have  a number  of  additional 
rcquircmcnts.  For  one  thing,  the  sharp  “V"  thread  is 
not  advisable  for  an  acrylic  part  because  the  material 
presents  no  assurance  against  fraeture  of  the  thread  apex. 
I herefore  threads  of  relatively  coarse  pitch  are  callcd 
for.  Thcn  again,  sincc,  in  use,  there  is  the  mating  fune- 
tion between  thread  and  tap,  extremely  close  tolerances 
are  inadvisable  because  variations  of  use  temperature  may 
jam  thread  against  tap  to  the  point  where  attempt  al 
rct  raet  ion  may  damage  the  part.  That  holds  true  not 
only  for  temperature  variations,  but  also  for  use  stresses 
and  shocks. 

There  are  nianv  acrylics  designs  that  require  a cement- 
ing  process  for  their  complction.  This  is  true  of  highly 
complex  struetures,  but  it  can  also  obtain  in  simple  de- 
signs. One  of  the  simplest  struetures  that  can  be  fabri- 
cated  only  by  cementing  is  that  of  flat  sheets  of  acrylic 
engaging  cach  other  in  planes  at  right  angles.  The  only 
machine  operation  herc  is  the  sawing  of  the  slit  in  one 
of  the  sheets;  the  rést  is  a cementing  job.  Cementing 
(Continned  on  page  98) 
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Megatherm  unit»  are  com- 
pact,  and  may  bc  easily  moved 
from  one  prodnetion  line  to 
anotlier.  One  of  the  four 
standard  inodels  vill  fit  your 
prodnetion  needs.  Megatlierm 
is  available  in  3 KW,  7 KW, 
15  KW  and  25  KW  ompnt 
eapacities. 

Cost  of  operation  is  lov,  the 
popular  3 KW  Megatherm 
has  a power  cost  of  5 f per 
hour. 

If  you  have  a plastie  preheat- 
ing  problem,  now  is  the  time 
to  talk  aliout  it  with  Federal. 


. U.  S.  r AT.  OFF. 


A The  molded  handset  ready  for  ejectlon  from 
the  mold  after  the  HO  second  perfeet  cure. 


<4  Megatherm  heated  preforms  in  press 
transfer  chamher  just  before  closing. 

Photo»!  Cotmcsy  Sli.w  IiwuUtor  Co. 
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Seeing  Through 

Coniact  Lenses 


«F  al!  the  applications  of  plastics  dcveloped  in  recent 
year»,  onc  of  the  most  interesting  is  the  fabrication 
of  contact  lenses  from  methyl  methacrylate  resin.  Contact 
lenses  are  the  new  vogue  in  eye-wear.  They  are  inserted 
under  the  lids;  are  practically  invisible;  give  a more  pre- 
cisc  corrcction  of  eye  defcets  than  spectacle  glasses,  and 
move  with  the  eyeball. 

Until  recently,  they  wcre  made  of  both  glass  and  plas- 
tics. The  scleral  or  peripheral  portion,  which  holds  the 
tiny  lens,  was  made  of  plastic,  the  lens  itself  being  of 
glass.  This  was  an  improvement  over  the  all-glass  shell 
originally  devised  but  sometimes  the  plastics  and  glass 
separated  at  the  dividing  line  due  to  differences  in  thermal 
coefficient  of  expansion. 

In  1938  Theodore  E.  Obrig,  authority  on  spectacle  glass, 
conceived  the  idea  of  overcoming  this  difficulty  with  an 
all-plastic  contact  lens.  This  idea  became  a rcality  when, 
in  1940,  he  rented  a small  loft  in  New  York  City.  with 
one  technician  to  fabricate  the  product. 

In  a short  time.  dentand  for  the  contact  lens  soared. 
I-arger  quarters  wcre  acquired,  more  assistants  trained  in 
the  complicated  process.  By  Octobcr,  1943,  the  Obrig 
I-abnratnries  were  located  in  a six-story  huilding  and  em- 
ployed  over  40  trained  workers.  From  one  machine. 
equipment  had  grown  to  factory-like  proportions  in  3 
ycars. 

To  the  chemist.  the  material  from  which  the  contact 
lens  i*  made  is  a polymer  of  the  acrylic  acid  derivatives: 
to  the  optometrist  or  oculist,  it  is  bcautifully  transparent, 
water-white  and  optically  per  feet — in  short.  almost  ideal 
as  a corrcctive  lens.  At  the  same  time,  the  material  does 
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Acrylics  Prove  Their  Value 
In  Optical  Specialty  Due  to 
Light  Weight , Durability, 
Near-Perfect  Transparency 


Shaped  by  highly  skilled  artisans,  the  all-plastlcs  con- 
tact lens  is  designed  to  fit  pertectly  over  the  eyeball 


not  discolor  as  other  resins  do  in  time.  It  is  more  trans- 
parent than  glass  and  transmits  more  ultraviolet  and  in- 
frared  rays,  the  former  down  to  300  millimicrons  with  90% 
efticiency. 

What  other  qualitics  are  needed  by  plastics  used  for  this 
pttrpose?  They  must  be  hard,  otherwise  they  would 
scratch  and  warp  easily.  This  was  illustrated  by  the  sad 
experience  of  an  optometrist  who  drove  aeross  a desert 
with  a case  of  contact  lenses  made  from  a softer  acrylic 
in  his  car.  When  he  arrived  at  his  destination,  the  lenses 
had  started  to  flåtten  out  like  paneakes  due  to  the  terrific 
heat ! 

At  the  same  time,  if  the  resin  is  too  hard,  it  cannot  be 
moldcd  and  cracks  easily.  A compromise  between  hard- 
ness  and  moldability  must  be  effected.  Another  point : 
The  plastic  used  in  the  lens  is  not  affected  by  body  Chemi- 
cals. This  is  not  true  of  the  glass  shell  which  becomes 
rough  and  discolored  in  time  as  in  the  case  of  glass  artifi- 
cial  eyes  tliat  have  been  worn  for  ycars.  At  the  sainc 
time,  ccrtain  Chemicals  such  as  acetic  anhydride,  aniline. 
amyl  acetate  and  benzene  have  a damaging  effeet  on  the 
plastics  lenses,  and  also  scratch  more  easily  than  glass. 
They  are  however,  more  durable,  being  practically  un- 
breakable,  although  60%  lighter  than  glass. 

The  first  step  in  the  making  of  the  contact  lens  is  the 
taking  of  an  impression  of  the  front  of  the  eyeball.  After 
the  eye  is  rendered  anaesthetic  with  a drug.  Negocoll,  a 
soft,  sponge-like  material  heated  to  about  105'  F and  hcld 
in  an  acrylic  casting  shell.  is  placcd  against  the  eye  sur- 
face.  The  shell  ts  inserted,  first  under  the  upper,  titen 
under  the  lower  lid.  After  the  impression  is  taken,  the 
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Negocoll  is  removed,  registering  every  variation  in  the 
contour.  This  constitutes  the  negative  mold. 

The  next  step,  making  a positive  mold,  is  done  by  plac- 
ing  dental  stone,  a plaster-like  material,  against  the  Nego- 
coll impression  for  about  20  min,  while  it  hardens.  The 
casting,  as  received  from  the  optometrist,  is  never  used 
in  the  actual  production  of  a lens.  An  exact  duplicate  is 
made  by  precision  methods,  and  the  surface  of  the  dupli- 
cate is  treated  by  a special  method  to  prepare  it  for  mold- 
ing.  The  east  and  a die,  with  a piece  of  plastic  inserted 
between  them,  are  placed  in  an  electric  oven  with  a ther- 
mostatic  control.  Careful  annealing  prevents  internal 
strain  as  the  casting  cools.  The  casting  is  then  removed 
from  the  plastic,  which  is  now  a perfect  replica  of  the 
eye  surface.  One  of  the  principal  problems  in  shaping  the 
lens  to  fit  the  eyeball  is  to  duplicate  the  curvature  and 
size  of  the  corneal  portion,  which  covers  the  iris  and  pupil 
of  the  eye.  The  first  procedure  is  selecting  a radius  of 
curvature  to  be  formed  on  the  concave  surface,  which 
must  be  predetermined  mathematically  to  give  adequate 
clearance  to  a point  somewhat  beyond  the  sulcus.  A novel 
method  has  been  developed  to  generate  this  curve  to  pro- 
duce  the  correct  radius,  proper  depth  clearance  and  an 
exact  predetermined  diameter,  all  in  one  operation.  This 
is  followed  by  grinding  and  polishing. 

When  the  concave  surface  is  finished,  the  radius  of 
curve  on  the  convex  surface  of  the  corneal  portion  must 
be  computed  with  the  aid  of  a special  device,  similar  in 
operation  to  a slide  rule,  thus  reducing  the  possibility  for 
human  error  in  calculation. 

Individual  tools  must  be  cut  for  each  contact  lens  and 
used  for  that  lens  only.  These  are  made  on  precision 
lathes,  accurate  to  within  0.0004".  Grinding  and  polishing 
of  the  front  surface  are  done  only  on  direct-drive  machines 
in  which  the  motor  speed  is  electrically  controlled.  With 
gearing  eliminated,  a smooth,  almost  vibrationless  opera- 
tion is  obtained  from  the  machine. 

The  finished  lens  is  checked  with  both  a lensometer  and 
a Bausch  & Lomb  keratometer,  the  latter  for  accurate 
measurement  of  the  corneal  curvatures.  The  outside 
scleral  surface  must  be  shaped  by  hand  to  prevent  any 
sudden  transition  from  the  corneal  to  scleral  portion. 
By  making  the  scleral  portion  transparent  (instead  of 
translucent  or  opaque  as  some  contact  lenses  have  been 
made  in  the  past),  the  exact  fit  of  the  scleral  portion  may 
be  easily  determined  by  observation. 

The  finishing  process  requires  much  more  fineness  than 
other  plastic  operations.  Unlike  other  produets,  contact 
lenses  demand  the  highest  degree  of  precision  in  grinding 
and  polishing,  requiring  not  nierely  artisans  but  master 
craftsmen.  (For  this  reason  alone,  the  price  of  these 
lenses  is  likely  to  remain  at  or  near  the  present  figure  of 
$150.)  Consider  the  matter  of  polishing;  Rouge  and  grind- 
ing laps  used  in  making  glass  lenses  are  out  of  the  ques- 
tion  and  new  substances  had  to  be  found.  They  were  dis- 
covered  in  east  phenolic  polishing  laps  and  new  polishing 
Chemicals.  By  the  slightest  modifications  in  polishing,  the 
precision  of  modern  spectacle  lenses  can  be  duplicated  and 
the  patient  be  assured  of  the  same  degree  of  accuracy  in 
his  prescription. 

Contact  lenses  were  invented  in  the  nineteenth  century 
as  a glass  shell  to  overcome  the  irregularities  of  surface 
of  diseased  corneas.  They  had  no  power.  In  1888,  Dr. 
A.  Fick  developed  contact  lenses  to  correct  defective  vision. 
He  made  molds  from  cadaver’s  eyes  over  which  the  lenses 
were  blown.  In  1920,  Carl  Zeiss  ground  and  polished 
them  for  the  first  time  in  the  fantous  laboratories  at  Jena 
and  there  were  further  improvements  in  the  thirties.  How- 
ever,  as  no  mold  was  made  of  the  eye,  a perfect  fit  was 
impossible.  The  doetor  had  a limited,  though  wide  assort- 


ment  of  standard  shells  and  selected  the  size  and  contour 
that  gave  the  patient  the  greatest  comfort  by  trial  and 
error  method.  The  fit  was  only  approximately  correct  and 
the  resultant  lack  of  success  led  many  to  conclude  that 
contact  lenses  had  only  a limited  use.  Generally,  the 
patient  could  tolerate  the  lenses  for  a very  short  time  only, 
as  the  shell  pinched  the  eyeball  at  different  points.  In  ad- 
dition,  there  are  variations  in  the  size  and  shape  of  the 
cornea  and  the  corneal  portion  of  these  lenses  were  of 
necessity  made  according  to  standard  sizes  that  did  not 
suit  individual  requirements. 

The  combination  glass-plastic  lens  perfected  some  years 
ago  was  the  first  step  in  the  new  direction  in  that  the 
plastic,  scleral  portion  was  molded  to  the  eyeball.  The  new 
all-plastic  contact  lens  not  only  overcomes  the  difficulty 
caused  by  separation  of  the  glass  and  plastic,  but  also  re- 
( Continued  on  page  88) 


Contact  lenses  may  be  easily  removed  from  the  eye  by  hand 
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Ull -Pur pose 
Bonding 


S tron  gr,  Flexible  Synthetic 
Rubber  Base  Cement  Bonds  All 
Materials  in  Simple  Process; 
Is  Applicable  to  Many  Fields 


DEVELOPMENT  by  Goodyear  scientists  of  a synthetic 
rubber  base  cement  known  as  Pliobond,  has  made  it 
possible  to  bond  together  any  two  materials  with  almost 
no  regard  for  their  physical  properties.  As  a result,  whole 
new  fields  of  uses  are  now  opened  to  such  various  appli- 
cations  as  buildings,  aircraft,  automobiles,  ships,  trains, 
furniture  and  other  structures. 

Furthcrmore,  a new  method  of  "marbleizing”  has  per- 
mitted  Goodyear  to  announce  the  availability,  postwar,  of 
marble-simulated  material  created  by  bonding  an  extremely 
thin  layer  of  vinyl  plastics  to  metal  cylinders  which  are 
then  finished  and  colored  to  resemble  the  natural  stone. 
The  particular  formulation  used  in  this  application  is 
Pliobond  190-C. 

Prior  to  World  War  II,  thin  veneers  of  wood  bonded 


Right.  "Pliobond"  marbUtMd  shoot  I»  aastly  lormod  in  to 
»art*d  thapw.  Includlng  mnall  diameter  cyltndeni  (teft) 


Plastics  sheet  with  marble  design  is  joined  to  a metal 
base  material  which  has  been  sprayed  with  "Pliobond" 


to  metal  sheets  were  widely  used  for  the  panelling  of  build- 
ing  lobbies,  offices,  libraries,  and  the  like,  and  for  the  fin- 
ishing  of  the  interiors  of  trains,  stcaniships,  and  aircraft. 
The  process  in  use,  however,  was  relatively  coniplicated. 

However,  the  shortage  of  strategic  materials  which 
greeted  this  war  prompted  Goodyear  scientists  to  under- 
take  the  development  of  a simpler  way  of  doing  the  same 
thing.  Their  answer  was  Pliobond.  It  is  now  merely  nec- 
essary  to  spread  the  plastics  cement  over  the  metal,  put 
the  layer  of  wood  over  it  and  subject  the  material  to  a 
15-minute  application  of  moderate  pressure  and  heat  in  a 
press.  Further  development  and  research  led  to  the  possi- 
bility  of  bonding  not  only  wood  but  rubber,  plastics,  cloth, 
or  leather  to  any  desired  metal  or  other  material.  Thus, 
not  only  can  wood  be  bonded  to  metal  or  plastics  to  metal, 
but  if  desired,  plastics  can  be  bonded  to  wood,  or  two 
sheets  of  metal  can  be  bonded  together. 

Pliobond  is  easy  to  apply,  possesscs  high  adhesion,  is 
waterproof,  and  provides  a non-crackable  flexible  bond 
which  will  withstand  a temperature  from  -109*  F,  to 
+ 170*F. 

As  an  cxamplc  of  how  Pliobond  is  expccted  to  be  used 
in  building  hornes,  it  is  possible  to  manufaeture  a new 
material  for  the  construction  of  interiors  consisting  of  a 
fireproof  wallboard  to  which  a plastics-coated  fabric  has 
been  bonded. 

This  fabric  is  water-proof,  mildew-proot,  resistant  to 
alcohol  and  many  other  solvents.  It  will  not  crack  or 
chcck  in  sunlight  and  it  can  be  cleaned  with  soap  and 
water.  Fabrics  of  any  desired  color  or  design  could  be 
used  with  the  desired  plastics  before  they  are  bonded  to 
the  wallboard. 

Metal  sheets  to  which  any  material  has  been  bonded 
can  be  fabricated  in  the  same  way  that  a simple  metal 
sheet  is  now  handled.  They  can  be  bent  into  any  desired 
shape  without  cracking  loosc  the  covering  of  wood  or 
other  material.  They  can  be  cut,  drillcd,  punched,  etc. 
Whcn  desired,  other  metallic  units  can  be  welded  to  the 
back  of  the  sheet  without  weakening  or  loosening  the 
bond. 

( Continued  on  page  10S) 
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Th«r«  U no  u*e  ciyinq  over  inlc  «pilled  on  "Velon"  up- 
hoUtery . Merely  use  a damp  cloth  lo  remove  the  fluid 


In  ihe  opinion  ol  textile  «Xpert»,  "Veien"  automobile 
eeal  cover»  wlll  kut  a»  long  a»  the  vehlcle  iuelf 


Håndbog»  are  among  the  many  women»  acceuoriee  to  which 
thi»  promielng  pla»tic  wfll  bring  durabUity  and  color 


Bf  P.  P Cnsp 


President,  Firestone  Industrie!  Products  Co. 


JUDGING  from  reports  of  its  success  in  military  ap- 
plications,  extensive  post-war  use  in  a wide  range  , 
of  products  is  proniised  by  Velon , a colorful,  new,  unsup-  ' 
ported  thermoplastic  fabric  possessing  a number  of  ex- 
traordinary  qualities. 

War  finds  use  for  Velon  as  a material  for  screening,  j 
insect-  and  vermin-proof  tents,  inner  soles  for  jungle 
boots,  and  other  special  applications,  making  it  difficult  to 
obtain  for  civilian  use  today. 

Post-War  Possibilities 

Anticipated  post-war  possibilities  can  be  summarized 
as  follows:  Household  furniture,  upholstery  in  transporta- 
tion  vehicles  and  public  buildings,  wall  coverings  and 
panels,  window  screening,  draperies,  table  cloths,  shower 
'curtains,  mats,  dresses  and  other  garments,  hats,  hosiery, 
lingerie,  handbags,  beits,  slippers,  play  shoes,  luggage, 
ornaments,  pins,  buckles,  costume  jewelry,  fishing  leaders 
for  fly  rod  equipment  (in  its  thread  form),  industrial 
filters  and  (in  flat  sheet  form)  identification  tags. 

In  Velon,  manufacturers  and  users  of  a variety  of 
products  will  have  available  a material  which  combines 
flexibility  with  long-aging  characteristics,  and  ability  to 
take  designs  and  color,  while  oflfering  high  resistance  to 
many  delcterious  influences. 

Woven  like  cloth  from  extruded  fibres  of  vinylidene 
chloridc,  Velon  is  considered  inflammablc,  capablc  of  with- 
( Continued  on  page  96) 
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road  Potential  in  the  Form  oi 
zbric,  Sheet,  Screen  and  Thread 


HERE  WE  SEE  "VELON"  UPHOLSTERY,  DRAPES  AND  (INSET)  THREAD,  ROPE,  BELT  AND  PANTIES 
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Engineering  Dept.,  Reed-Prentice  Corp. 


\^larence  S.  3uzc 


THE  present  high  state  of  developi 
plastics  injection  tnolding  niachi 

quite  remarkable,  when  one  consi 

comparative  newness  of  the  comniercial  , 
ess.  Both  the  size  and  capacity  of  the 
chines  have  increased  steadily,  so  that 
machines  of  16  to  32-oz  capacity  usi., 
single  conventional  heater  are  being  buil 

can  be  built  i f a priority  can  be  obi 

Only  the  weldability  of  the  material  and 
question  of  economy  and  utility  impose  a 
on  the  size  or  weight  of  units  which  cai 
produced. 

Functionally,  the  injection  molding 
chine  has  not  changed.  Dies  are  mc 
between  the  stationary  die  plate  and  the 
able  die  plate.  At  the  start  of  the  cyc. 
movable  die  plate  closes  and  locks  the  t 
against  its  mating  halt  on  the  statiol 
plate,  enough  pressure  being  applicd  in  1 
ing  to  prevent  the  die  from  opening  or  fl 
ing  when  material  is  injccted  into  its  cavi 
The  injection  plunger  then  comes  forw 
against  a mcasured  charge  of  granular 
terial  in  the  feed  cylinder,  forcing  it  thr< 

( Continucd  on  fagc  91) 


l*ft,  injeetion- molding  aitcraft  engine 
exhaust  pipe  covers.  Below.  a 
Reed  Prentiee  22  ox  capacity  machine 
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BUY  WAR  BONDS 


Look  to  Auto-Lite  for  versa  til  i ty  and  craftsman- 
shlp  in  plastic,  metaU  and  combinationB  of  both. 
Here  at  the  Bay  Manufacturing  Diviaion’s  big 
plant  you'11  find  the  processes,  the  materials,  the 
know-how  you  need  to  add  Beauty  and  Utility 
to  your  produet.  And  in  tomorrow'»  competitivc 
market,  Beauty  and  Utility  may  be  the  esaential 
ingredienta  that  spell  increased  tales  volume  for 
your  business.  Find  out  now  what  Auto-Lite  can 
do  for  you  by  writing  to 


THE  ELECTRIC  AUTO-LITE  COMPANY 

Bo f Mmloriwmf  Dtnimt 

DBTtOIT  2,  MICHIGAN  BAY  CITY,  MICHIGAN 


Twno  in  AUTO  IITE  S GREAT  RADIO  SHOW  "EVERYTHING  fOR  THE 
BOYS'' — Stor.ing  Dick  Hoymot  wilk  Gordon  Jonkint'  Orchottro — 
E»#ry  Tvotdoy  nighl — NBC  Nctwork 
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SealMhmUØfaces  wiih 
Furiurai  Resins 


Technical  Director, 
Plastics  Industries 
Technical  Institute 


^ ^olin 
rJ^)dmonte 


Von-Volatile,  Penetrating  Coatings  Are  Eiiective  on  Concrete,  Wood 


FURFURAL  resins  developed  by  the  author  at  Plastics 
Industry  Technical  Institute  have  proven  an  interest- 
ng  addition  to  the  family  of  thermosetting  synthetic  resins, 
md  are  already  enjoying  considerable  use  as  adhesives. 
}ther  fields  of  application  are  developing,  however,  one 
>f  which  is  in  the  field  of  surfacc  or  protective  coatings, 
mrticularly  for  wood  or  concrete  Products. 

The  protective  coatings  developed  from  furane  resins 
ire  unique  in  the  fact  that  they  may  be  conipletely  free 
>f  solvents  or  volatile  matter.  As  may  be  expected,  the 
toatings  which  have  been  applied  from  100%  liquid  furane 
'esins  prove  much  thicker  in  a single  application  than 
he  more  conventional  solvent  or  lacquer  type  of  coating. 
The  furane  resin  coating  is  in  fact  a 100%  plastic 
■mating,  self-polymerizing  on  addition  to  catalyst.  Typical 
'oncrete  and  wooden  containers  protected  with  this  resin 
ire  illustrated  in  the  accompanying  photos. 

Shortly  after  application  of  the  furfural  resin  coating, 
the  material  sets  firmly.  This  takes  place  under  prevailing 
atmospheric  temperatures,  and  for  several  days  the  resin 
continues  to  polymerize.  When  fully  cured,  the  furfural 
resin  offers  remarkable  chemical  resistance  to  acids  and 
most  organic  solvents.  In  water  alone  slabs  of  “Resin  X” 
show  less  than  0.1%  water  absorption  in  24  hr.  This 
excellent  resistance  is  carried  by  the  furfural  resin  as  a 
coating  over  porous  wood  or  concrete. 

Tests  results  shown  in  Fig.  1 demonstrate  the  protection 
offered  to  gasoline  over  a period  of  several  hundred  hours. 
I he  influence  of  coating  thickness  of  Resin  X on  the 
water  absorbed  by  aircraft  grades  of  plywood  may  be 
seen  m Fig.  2.  Three  or  more  coatings  give  ample  pro- 
tection. A two-coating  job  was  used  to  seal  some  wood 
against  aviation  gasoline. 


Figure  1 
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What  do  the  foregoing  results  imply?  They  in- 
dicate  that  100%  plastic  coatings  of  Resin  X will 
prove  suitable  for  sealing  concrete  storage  or 
wooden  storage  tanks  against  the  loss  or  seepage  of 
various  fluids.  Much  interest  has  been  shown  in 
water,  gasoline.  and  isopropyl  alcohol  sealers 
lately,  and  Resin  X has  l>een  oustanding  as  pro- 
tective  coatings  against  these  materials. 

A not  her  factor  which  should  be  considered  in 
thick  plastic  coatings  is  shrinkage,  for  if  this 
is  pronounced,  cracks  tnay  develop  over  large 
surfaces.  The  shrinkage  in  Resin  X applied 
as  protective  coating  is  surprisingly  small — less 
than  0.5% — which,  if  anticipated.  may  be  com- 
pensated  for  in  its  application. 

Protective  qualitics  of  the  resin  are  not  limited  to  wood 
or  concrete  alonc.  Therc  are  certain  tanks  formed  of 
laminatcd  plastics  which  find  it  an  excellent  sealer,  due 
to  its  ability  to  wet  and  cven  penetrate  solid  surfaces. 

Other  noteworthy  applications  of  furfural  resins  as  pro- 
tective coatings  lic  in  the  use  of  a spccial  surface  coating 
grade  dissolved  in  acetone.  This  forms  a tough  adherent 
film  upon  evaporation  of  the  solvent.  A thin  coat  is  de- 
posited.  comparable  to  other  plastic  coatings  dependent  on 
solvents.  Wood  an<l  metal  produets  lia  ve  heen  so  protected 
with  this  material.  The  photo  of  the  curved  section  dem- 
onstrates  a molded  plywood  shape  protected  with  the  aid 
of  Resin  X,  surface  coating  grade.  For  ahsolute  resistancc 
to  water  and  solvents,  howcver,  the  100%  liquid  plastic 
coating  is  superior. 

At  present  the  furfural  resin  coatings  are  limited  to  dark 
colors,  although  sonte  degree  of  pignientation  may  be 
achieved.  This  has  not  been  objcctionable,  howcver,  be- 
cause the  coating  was  developed  only  for  industrial  pur- 
poses. 

The  potential  applications  of  Resin  X plastic  coatings 
have  yet  to  unfold.  Wooden  and  concrete  gasoline  storage 
tanks,  for  examplc,  would  benefit  from  its  protection, 
whereas  at  present,  they  are  handicappcd  for  lack  of  an 
efTective  coating.  Really  eflicient  ntoisture  barriers  for 
wood  are  much  in  demand.  and  these  materials  may  pro- 
vide  the  answer. 

The  phvsical  characteristic»  of  Resin  X east  into  a 
plastic  sheet,  according  to  ASTM  test  standards,  are  as 
follows : Compression  strength.  12,000  psi;  ultimatc  tensile 
strength.  4000  psi:  modulus  of  elasticitv  ( flexurc),  1,100.- 
000  psi;  shear  strength  (Johnson  shear  tool ),  5700  psi; 
and  flexural  strength,  0000  psi. 


Figure  2 


The  aireraft  industry  has  fouiul  considerable  use  f od 
the  resin  as  an  inipregnating  agent  for  plaster  of  Paris. 
Since  the  dry  plaster  readily  absorbs  up  to  50%  Resin  X, 
its  compression  strength  is  increased  by  approximately 
400%  when  cured  under  the  speeified  conditions,  and  its 
flexural  strength  by  about  700%,  in  addition  to  becomipg 
much  more  waterproof.  The  resin  will  penetrate  severjd 
inches  of  thickness  of  the  dry  plaster.  The  impregnated 
plaster  is  given  added  diniensional  stahility  and  freedonu 
from  shrinkage,  becomes  hard,  more  chip  proof  and  can 
be  polished  to  a high  luster,  although  its  improvement  in 
phvsical  properties  does  not  bring  it  into  a class  with  east 
phenolic  resins. 

Particularly  noteworthy  is  the  performance  of  Resin  X 
and  its  companion  furfural  Resin  XV  in  the  field  of  adhe- 
sives.  The  latter  is  a low-temperature  setting  type,  enn- 
taining  50%  volatile  matter,  while  the  former  is  high-tem- 
peratnre  setting,  contains  no  volatile,  and  is  designed 
largely  for  metal  produets  and  as  pre-treatment  for  spccial 
plastics.  Great  interest  has  been  displayed  in  the  latter,  since 
no  special  heating  apparatus  is  re<iuired.  Curing  is  done  at 
room  temperature.  This  is  important  where  the  materials, 
heing  bonded  are  affected  by  heat.  This  is  true  of  plastic 
and  wood  produets,  which  are  subjeet  to  warpage  or  de- 
fonnation  if  localized  high  temperatures  are  used.  The] 

-imtl 


Added  U tet  for  Het  in  X 

Th:s  material  has  been  found  valuable  not  only  as  a 
sealing  compound,  but  al«o  in  molded.  laminated,  casting, 
inipregnating  and  adhe»ive  forms. 


warpage  is  caused  either  by  uneven  thcrmal  expansion 
coeflScients  or  by  uneven  moisture  distribution,  in  wood 
Value  of  the  resin  with  curved  plywood  sections  » 
shown  in  experiments,  which  prove  that  it  gives  plvw 
much  greater  stahility  of  shape  than  do  other  cold-settii 
adhesives  employing  water  or  alcohol. 

In  the  experimental  work  done  in  applying  Resin  X] 
adhesives  to  laminated  phenolics  having  a paper  or  canv* 
base.  tests  on  the  laminate  after  the  adhesive  has  beel 
cured  results  in  a 100%  failurc  in  the  phenolic.  and  in  soinB 
ca*es  the  laminate  delaminates  during  the  shear  test.  Thig 
(Conliniicd  on  W) 
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Preform  Presses 

. . . Choice  of  the  Plastics  Industry 

Since  Its  Beginning 

f \ 

STOKES  Preform  Presses  are  preferred  equipment  in 
modem  molding  plants.  They  meet  present-day  de- 
mands  for  larger  preforms  . . for  rugged  machines  that 
withstand  hard  service  in  long  production  runs.  They  offer 
a wide  choice  of  equipment  from  which  to  select  presses 
to  best  meet  individual  requirements 
For  Large  Pretorms  up  to  4"  dia  , the  heavy-duty  Stokes 
No.  280  is  recommended  ...  a toggle-type  press,  with 
4"  die  fill,  applying  up  to  80  tons  pressure  Other  presses 
are  available  for  pressures  from  100  to  300  tons  capacity. 

For  Large  Output  use  a Rotary  type  press  . . . makes 
balls  or  standard  shapes  up  to  1 3/16"  dia.  at  300  to  350 
per  min.  We  build  eight  different  models  and  sizes  of  this 
type  press  with  output  up  to  1000  per  minute. 

For  General-Purpose  Prelorming  we  offer  versatile  Single 
Punch  Presses,  readily  changed  from  one  job  to  another. 

Four  models.  The  "R"  machine  shown  has  2"  die  fill, 
makes  preforms  up  to  2V2"  dia  at  production  rates  up 
to  50  per  minute. 

Stokes  Preform  Presses  are  rugged,  of  semi-steel  con- 
struction,  with  working  parts  thoroughly  protected  from 
dust.  Equipped  with  Automatic  Excess  Pressure  Release, 
to  prevent  jamming.  Easily  adjusted  for  preform  hardness 
and  weight. 

F.  I.  STOKES  MACHINE  CO. 

6040  Tabor  Road  Philadelphia  20,  Pa. 


For  complete  description  ol 
above  and  other  Stokes  Presses, 
write  for  copy  of  Molding  Cata- 
log  No.  427  — showing  illustra- 
tions  and  specifications  on  ten 
popular  models  of  single  punch 
and  rotary  type  preform  presses 
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HEAVY  DUTY 


Ornamented  by  etching,  enamelinq  or  pa  In  ting  on  a phen- 
olic  base.  these  cigarette  casas  and  compacts.  in  sets 
or  saparately,  hava  won  dasarvad  consumar  popularity 


Are  Plastics 
Meeting  the 
Buyers 7 Xeeds 


Survey 


Shows 


Men 
Reaction 
Products 


AS  one  walk*  through  the  modem  department  store 
from  notion  counter  to  jewclry,  from  household  wares 
to  cosmctics,  from  furniture  to  toys,  and  many  other  sec- 
tions,  plastic  goods  are  in  evidence  evcrywhere.  The  re- 
actions  of  the  merchandise  men  who  buy  these  goods  is  of 
the  greatest  importance.  As  this  survey  shows,  store  buy- 
ers’ reactions  range  all  the  way  from  wild  enthusiasm  to 
extreme  scepticism,  with  most  buyers  manifesting  healthy 
and  unprejudiced  interest  in  all  new  produets.  They  all 
look  at  the  entire  industry  as  an  infant,  whose  future  can 
either  be  made  or  ruined  right  now  and  within  its  next  fcw 
formative  years. 

Most  of  them  agree  that  plastics  have  been  as  good  or 
even  better  than  the  materials  for  which  they  were  sub- 
stituting.  at  times  solving  problems  of  design  or  construc- 
tion  to  which  no  other  known  materials  had  the  answer. 
The  greatest  danger  that  facei  plastics,  in  the  consnmcr 
field,  ij  the  aften  nnscrupulons  ust  of  it  by  manufaeturers 
tvho  have  no  ethical  concern  with  the  produet  they  make. 
NVhere  inferior  merchandise  has  been  created,  badly  equip- 
ped  to  do  its  job,  carelcssly  put  together,  it  has  been  due. 
in  some  cases,  to  ignorance  of  either  the  properties  of 
plastics  or  of  the  engineering  problems  involved  in  their 
use.  Many  sought  to  use  plastics  as  they  had  formerly 
used  metals,  for  which  they  thought  they  had  found  the 
perfect  substitute. 

Sonte  manufaeturers  wanted  plastics  to  cut  costs,  with 
no  regard  for  either  beauty  or  utility.  They  cheapened  and 
corrupted  the  use  of  the  material  so  that  in  the  mlnds  of 
both  buyers  and  consumers,  plastics.  in  its  early  commer- 
cial  manifestations,  was  idrotified  with  cheap,  ugly  and  in- 
ferior merchandise.  This  reputation  will  soon  bé  a thing 


of  the  past,  for  plastics  are  definitely  returning  to  the 
luxury  fields  and  will  take  their  place  in  the  manufaeture 
of  expensive,  beautiful  and  practical  articles,  as  well  as 
less  costly  but  equally  efficient  goods. 

Along  with  penny-pinching  produetion  came  poor  prod- 
uet design.  This  has  been  corrected  as  the  best  industrial 
design  talent  in  the  country  turns  its  attention  to  plastics, 
and  one  may  expect  even  the  simplest  and  least  expensive 
items,  made  of  plastics,  to  bear  the  stamp  of  men  such  as 
Raymond  Loewy,  Henry  Dreyfus,  Egmont  Arens  and  Nor- 
man Bel  Geddes. 

Many  plastics  which  are  being  used  today  by  manufae- 
turers who  have  no  other  materials  with  which  to  work, 
should  still  be  in  the  laboratory  undergoing  controlled  tests 
and  being  perfected  for  future  satisfactory  use.  Restric- 
tions  by  the  WPB  on  the  use  of  virgin  plastics  have  forced  1 
many  manufaeturers  to  crcate  their  produets  of  scrap  ma- 
terial, much  of  which  is  now  also  under  allocation.  These 
restrictions  have  rcquired  that  the  development  of  many 
articles  will  have  to  wait  the  lifting  of  these  orders  in  the 
postwar  period. 

Retailers'  Reaction % 

On  the  whole,  retail  business  men  feel  that  most  plastic  , 
goods  are  completely  satisfactory  when  they  are  made  of 
formulae  sufhcicntly  perfected  to  stand  the  strain  imposed 
on  them.  Acrylics,  for  instance,  have  been  an  attractive 
completely  acccptable  material  in  the  manufaeture  of  pic- 
ture  frames,  cosraetic  accessories  and  other  items  which, 
when  in  use,  do  not  expcrience  any  great  strain.  On  the 
other  hand,  as  this  material  was  first  used  structurally  in 
the  fabrication  of  chairs  and  tables  which  were  not  rein- 
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Transparent  methacrylate  makes  an  attractive  carry-all. 
allows  one  to  see  contents  without  rummaging  through 


forced  with  metal,  buyers  report  that  it  tended  to  break 
under  the  weight  imposed.  Here,  they  feel  that  the  manu- 
facturer  forced  a function  on  the  material  which  it  was 
not  yet  prepared  to  assume. 

One  of  the  best-informed  buyers  of  plastic  items  in  New 
York  City  is  Charles  A.  Peters,  of  Lewis  and  Conger, 

I well-known  household  equipment  store.  As  organizer  and 
i president  of  the  Plastic  Club  of  the  United  States,  of  which 
I many  salesnten  are  ntembers,  he  is  back  of  a campaign  to 
require  compulsory  grade  labeling  of  all  plastics  products. 
Because  of  the  wide  variety  of  plastics  used  in  manufac- 
turing  and  because  the  consumer  public  does  not  know  how 
these  plastics  are  to  be  handled,  he  sees  grade  labeling  as 
protection  for  both  inanufacturer  and  consumer.  In  this  way 
the  misuse  of  plastics  will  be  eliminated  and  the  customer 
will  get  the  most  out  of  his  purchase  by  giving  it  proper 
care.  Mr.  Peters  points  out  that  the  average  customer  does 
not  know  whether  tumblers  made  of  plastics  can  be  steril- 
ized,  or  whether  shower  curtains  with  protective  coatings 
I of  plastics  can  be  dry-cleaned,  or  whether  they  will  mildew. 
The  only  way  he  can  find  out  these  and  other  facts  is 
through  information  furnished  by  the  manufacturer. 

Without  grade  labeling  the  buyer  who  doesn’t  know 
| plastics,  but  merchandises  them  anyway,  may  court  trouble 
in  the  form  of  goods  and  ill  will  returned  by  dissatisfied 
customers.  The  good  merchandiser,  for  example,  should 
honestly  tell  his  customers  that  methacrylate  articles  need 
not  be  boiled  but  can  be  kept  hygienically  clean  by  simple 
I washing,  sinoe  the  material  is  non-absorbent.  He  must  ex- 
| plain  that  although  it  scratches  easily,  it  responds  well  to 
i silver  polish,  and,  if  simonized,  is  most  perfectly  resistant 
to  sur  face  mars. 


Equally  as  pleasing  to  the  feminine  eye  as  the  trans- 
parent carry-all  above  are  models  in  black  or  brown 


Another  veteran  buyer  with  whom  the  writer  talked  is 
Charles  A.  Gates,  notions  buyer  for  B.  Altman  and  Com- 
pany, New  York.  Although  definitely  plastics-minded,  he 
is  surprised  to  find  that  some  buyers  today  don’t  even  know 
plastic  items  when  they  see  them.  He  stocks  at  least  60 
items  in  his  department  which  are  all  or  partly  fabricated 
of  plastics.  Garment  bags,  raincoats,  hat,  handkerchief  and 
collar  boxes,  and  a complete  line  of  plastics  substitutes  for 
rubber  goods,  are  only  a few  of  the  products  prominently 
displayed  by  the  store. 

Mr.  Gates  also  regrets  the  cheapening  of  some  plastics, 
but  points  out  that  several  companies  are  bringing  to  the 
consumer  splendid  articles,  which  enhance  the  reputation 
of  plastics.  As  one  example,  he  cited  the  plastics  substitutes 
for  rubber  created  by  Kleinert,  which  are  so  good  that  he 
doubts  whether  the  company  will  return  to  rubber.  Their 
shields  don’t  crack  as  rubber  did;  they  are  washable  and 
dry  quickly;  they  don’t  retain  perspiration  odors,  and  they 
last  long,  keeping  their  color  and  shape.  He  believes  that 
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Countan  oi  ratail  shopi  throughoul  the  nation  display  plastic  compacts  in  Inctcasing  numbers  and  stylcs 


many  articles  which  could  not  bc  produced  of  metal  be- 
cause of  insurmountable  design  problems,  will  ntake  their 
appcarance  after  the  war  in  plastics. 

Saks-Fifth  Avenue  has  long  enjoyed  a reputation  for 
merchandising  the  finest  goods  available.  Its  jewelry  and 
handbags  have  set  many  a modc.  Miss  Anna  Monaltan, 
btiyer  of  handbags  for  the  store,  told  this  writcr  that  the 
plastic  items  she  buvs  prove  so  popular  that  she  cannot 
keep  thetn  in  stock.  Although  she  buys  $10,000  worth  of 
merchandise  at  a time,  the  bags  are  sold  altnost  before 
they  reach  the  counters.  A customcr  was  recently  so  cnarn- 
ored  of  the  beautiful  plastics  hags  she  saw — and  they  were 
extremcly  high-prieed — that  she  hought  36  of  thent  at  one 
time,  for  her  own  use  and  to  present  as  gifts  to  her  friends. 

The  plastics  patent  leather  purses  shown  by  Saks  for  the 
first  time  this  year  in  gleaming,  beautiful  fabric,  are  luxury 
priced  at  $32,75  each,  but  Miss  Monahan  helieves  that  any 
woman  who  buys  such  a l>ag  gets  fuller  value  for  her 
money,  for  it  is  not  only  better  looking  tlian  the  old  type 
(>atent  leather,  but  it  will  outlast  it  indefinitely.  After  nionths 
of  wear  such  a bag  shows  only  the  slightest  signs  of  use 
and  it  dncsn't  crack  as  does  patent  leather.  So  quickly  do 
they  go  that  there  wasn’t  one  in  stock  at  either  Saks  or  the 
manufaeturer,  Bienen-Davis,  to  be  photographed  for  this 
article.  A carryall  made  of  methvi  methacrvlate.  which  is 
an  exdusive  with  Saks  and  retails  for  $36.75,  is  another 
item  of  which  Saks  cannot  get  enough.  This  carryall  is 
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transparent  and  its  contents  can  bc  seen  through  its  glcam- 
ing  frame.  It  has  been  seen  in  the  smartest  night  clubs. 
Othcr  carryalls,  made  by  Ouvier,  in  brown  and  black  as 
well  as  transparent  plastics,  seil  for  as  much  as  $59.75. 

Miss  Claire  Conncrv,  Saks'  buyer  of  costume  jewelry 
and  other  novelties,  stocks  as  many  plastics  iteins  as  she 
can  get.  They  seil  very  rapidly,  regardless  of  price,  and 
have  been  completely  satisfactory.  She  displays,  beside  the 
carryall.  Rex  and  Plastique  Co.  compacts  and  eigarette 
cases,  Ouvier  money  clips,  and  a wide  variety  of  beautiful 
pins  and  earrings  which  seil  for  approximately  $25  each, 
proving  that  there  is  a luxury  market  for  well -made,  wcll- 
designed  articles  of  plastics. 

Charles  F.  Stroebcl,  vice-president  and  purchasing  agent 
of  the  F.  A.  O.  Schwarz  Toy  Co.,  New  York.  one  of  the 
deans  in  the  business,  had  several  interesting  things  to  sav 
about  the  use  of  plastics  in  tovs.  Although  there  are  verv 
few  toys  of  any  kitid  available  today.  this  store  stocks  the 
rnniplrtc  line  manufaetured  by  the  Ideal  Novclty  and  Toy 
Co.,  makers  of  plastics  toy  jeeps,  planet.  ships  and  tea  sets. 
Although  he  regards  plastics  today  as  a substitutc  material. 
Mr.  Stroebel  believes  newer  and  better  types  will  invade 
the  toy  field  after  the  war  as  a permanent  rcplacemcnt  of 
older  materials.  All  kinds  of  water-floating  toys  for  habies 
and  educational  toys  of  the  type  manufaetured  by  Holgate 
will.  undoubtedly,  Ufe  plastics  in  the  future. 

VVhen  it  conies  to  replacing  metal  in  the  manufaeture  of 
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One  of  the  largest  Injection 
Molding  Machines  in  the 
wojld — at  Amphenol 


• The  versatile  field  of  plastics  will  play  a dominant  part 
in  the  World  of  Tomorrow.  It  holds  great  promise  to  all 
manufacturers  who  would  incorporate  the  latest  and  best 
practice  in  their  best  postwar  scheme  of  things. 

Amphenol  has  much  to  offer  prospective  users  of 
plastics.  The  experience  gained  in  accelerated  production 
for  war,  together  with  intensive  research  and  development 
in  the  science  and  practicability  of  adapting  plastics  to 
industrial  uses,  is  available  to  those  now  making  recon- 
version  plans. 

Amphenol  is  adequately  staffed  with  a personnel  of 
highly  trained,  skilled  technicians  and  plastic  engineers. 
It  has  the  most  modem  equipment  for  the  fabrication  of 
plastic  parts.  It  has  production  facilities  second  t®  none. 
These  factors  assure  clients  of  authoritative  engineering 
counsel,  maximum  fabrication  economies  and  mass  pro- 
duction output. 


For  sheer  clarity  and  gracefulness.  beauty  aids  made 
oi  methyl  melhacrylate  have  an  impressive  appeal 


Cracking  of  cerlain  type*  of  plastic  soles  during  the  cold 
weather  is  a common  complaint  received  by  shoe  men 


Coaeensus  of  distrlbulort  is  Ihat  p la» ties  soles  will  not  con- 
ttnue  lo  replcce  leather  on  dress  shoes  after  the  war 
New  developments.  such  as  the  International  Shoe  Co.  rolled- 
edge  protese,  however.  may  considerably  aller  such  thinklng 


toys.  that,  according  to  Mr.  Stroebel,  is  an  entirely  differ- 
ent matter.  Plastics  do  not.  as  vet.  have  the  weight  neces-j 
sary  to  give  such  toys  the  substantial  \ve:ght  he  feels  they  j 
need.  A child,  given  his  choice  of  an  identical  objeet.  one  i 
made  of  plastics.  the  other  of  metal,  will  invariably  select  I 
the  metal  one  because  of  this  single  factor.  of  which  he  i»  ' 
made  aware  by  h's  tactile  experience.  It  is  difficult.  for  ex-  | 
ample,  to  visualize  trains  and  track  produced  of  light  mate- 
rials. [See  the  article  on  low  pressure  molding  of  toys  in 
the  August  issue  of  plastics  for  a contrasting  opinion — 
ED.] 

Right  now  the  available  plastics  toys  are  being  manufac-  | 
tured  of  scrap.  They  are  beng  arbitrarily  produced  out  of 
odds  and  ends  of  all  kinds  and  colors.  Many  of  the  colors 
available— drab  khaki  and  dirty  grev — are  hardly  attractivo 
or  suitable  for  the  eyes  of  children.  After  the  war,  colnr 
will  be  controlled  and  toys  will  be  turned  out  in  rainbow 
hues  guaranteed  to  appeal  to  even  the  most  discriminating 
youngster. 

According  to  Mr.  David  Rosenste'n.  president  of  the 
Ideal  Novelty  and  Toy  Co.,  a subsidiarv  of  the  Ideal  Plas- 
tics Corp.,  his  company  turned  to  plastics  originally  because 
they  realized  that  the  wood-flour  composition  of  doll-making 
would  soon  become  ontmoded.  They  discovered  that.  where- 
as  the  old  type  doll  head.  which  had  to  be  dipped  in  color, 
lost  all  of  its  fine,  detailed  lines,  plastics  permitted  the 
achievement  of  chiselled  features.  In  addition  to  the  finer 
effect  achieved,  they  estimated  that  in  time  they  would  ac- 
coinplish  economies  with  respect  to  both  time  and  materials. 

Although  toy  manufaeturers  today  have  only  cellulose 
acetates  available  and  form  tliem  in  a thermoplastic  process. 
they  plan,  as  soon  as  possible,  to  use  a varety  of  materials, 
ineluding  a thennosetting  phenolic  in  the  construction  of 
new  items.  Colors  will  lx*  bright  and  the  articles  are  ex- 
pected  to  outperform  toys  made  formerly  of  other  mate- 
rials. The  problems  confronting  toy  manufaeturers  today — 
warping,  breakage,  impure  color — will  all  disappear.  Many 
die  makers,  who  are  now  getting  the  finest  experience  ever 
available  to  them.  in  the  creation  of  molds  for  war  uses. 
are  expected  to  transfer  their  skills  to  the  manufaeture  of 
fine  toys  after  the  war. 

Experimentation  and  development  of  plastics  for  shoes  j 
has  been  continued  on  a greatly  restricted  scale  since  the 
war  started.  Shoe  manufaeturers  turned  to  plastics  of  ne-  ] 
cessity,  when  their  supplies  of  leather  and  rubber  for  soling 
were  restricted : but  today  even  plastics  materials  have  been 
curtailed.  Although  plastics  soles  are  now  seen  on  all  tvpes 
of  unrationed  shoes  and  are  widely  sold,  they  have  not  all 
proved  satisfactory.  The  merchandising  manager  of  one  of 
the  country 's  largest  chain  shoe  stores,  who  prefers  to  re-  : 
main  anonymous,  told  this  writer  that  the  trade  went  into 
plastics  only  because  of  compulsion.  They  soon  found  them- 
selves  with  two  pretty  serious  problems : One  was  adhesion. 
since  the  present  ccrnent  in  use  is  inaderjuate;  the  other. 
cracking  in  cold  weather.  This  company  began  seiling  shoes 
with  plastics  soles  about  the  middle  of  the  year.  No  com- 
plaints  from  customers  reached  them  until  the  cold  Decem- 
ber  weather  arrived.  Beginning  then  and  continuing 
throughout  the  cold  weather.  repeated  samples  of  broken 
soles  were  turned  in  for  exchange.  Such  complaints  never 
came  to  their  stores  in  Florida,  where  the  same  merchandise 
was  being  sold  but  where  the  temperature  never  dropped 
precipitously. 

Another  obstade  in  the  way  of  seiling  plastic-soled  shoes 
is  found  in  the  customer’t  traditional  resistance  lo  all  com- 
posilion  soUs.  Consumers  will  have  to  be  unsold  on  this 
prejudice  by  the  appearance,  durability  and  other  advan- 
tages  of  plastics  shoes. 

< Continued  on  page  89) 
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Designing  Laminated  Phenoiics 
For  Swiichgear  Appiicaiion 


4 J4.  £. 

Manager,  Switchboard 
Roller-Smith  Co. 


jf^earion 

Engineering 


KnowJedge  of  Electrical  Properties 
Is  Essential  to  Proper  Selection 
and  Adaptation  of  These  Materials 


THE  high  dielectric  strength  of  laminated  phenolie 
plastics  make  them  ideal  for  the  switchgear  industry. 
They  also  have,  or  can  be  designed  to  have,  adequate  mech- 
anical  strength  for  all  applications  in  this  field  emphasiz- 
ing  the  variety  of  parts  surrounding  high  voltage  conduc- 
tors,  such  as  clanips,  collars  and  supports;  including  bush- 
ings,  molded  bus  bars  and  supports,  and  isolating  enclo- 
sures  around  disconnecting  devices.  Space  economy,  safety 
and  appearance  are  other  outstanding  merits  which  have 
recommended  phenolie  plastics  as  insulating  material. 

For  the  uses  described  above  a distinetion  must  be  made 
between  wood-flour  or  powdered-filler  phenoiics,  which 
can  be  molded  with  metal  inserts,  and  which  are  suitable 
only  for  low  voltage  applications.  and  the  laminated  phe- 
noiics, using  impregnated  or  coated  paper  and  cloth  fillers. 
Only  the  latter  are  suitable  for  high  voltage  applications. 
They  can  be  molded  in  suitable  dies,  the  material  often 
being  macerated  to  gain  impact  strength.  Although  this 
class  of  phenoiics  can  be  molded  around  metals,  metal  in- 
serts cannot  be  used  due  to  the  flow  during  the  molding 
process. 


High -impact -strength  macerated 
phenolie  used  in  molded  collar 


A molded  bus  bar  with  an  in- 
tegrally  molded  tap  and  joint 


Oil  circuit  breaker  with  mandrel-rolled  and  mold- 
cured  "Bakelite"  bushings  and  isolating  enclosures 

A great  variety  of  manufaeturing  processes  are  available 
to  the  designer  of  laminated  phenolie  plastics.  Bushings 
may  be  made  by  rolling  the  coated  paper  or  cloth  on  a 
lieated  mandrel.  Some  bushings  can  be  mold-cured  under 
pressure,  which  also  adds  to  the  density  and  resiliency 
of  the  material.  After  the  removal  of  the  flash  marks, 
curvature  to  close  tolerances  is  secured  by  the  use  of  cen- 
terless  grinders.  Such  bushings  may  then  be  machined  to 
secure  shoulders,  grooves,  notehes,  etc.,  for  special  applica- 
tion. 

In  the  case  of  a circuit  breaker,  the  long  bushings  are 
sprayed  with  molten  zinc  to  a thickness  of  several  mils. 
The  bushings  are  made  of  mold-cured  laminated  Bakelite, 
to  which  the  softer  metals,  such  as  zinc,  adhere  exception- 
ally  well,  after  the  part  to  be  sprayed  has  been  sandblasted 
with  fine  sand.  Metal  shields  cover  the  other  portions 
during  this  process.  The  zinc  spray  will  not  adhere  to  the 
natural  finish  of  the  laminate,  making  it  easy  to  wipe  off 
any  surplus  that  may  fall  on  the  unsanded  portions  of  the 
bush  ing. 

A metallizing  gun  operated  by  compressed  air  is  used. 
The  zinc  is  fed  into  it  in  the  form  of  wire.  The  bond  to 
the  Bakelite  is  mechanical.  Any  soft  metal,  such  as  zinc, 
tin  and  lead,  will  adhere  well  on  a clean-sanded  surface, 
and  may  be  burnished.  The  harder  metals,  such  as  copper 
and  bronze,  are  not  suitable  for  this  purpose,  since  it  is 
possible  to  peel  off  the  coating.  Any  thickness  of  metal 
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may  be  built  up  by  means  of  the  spray  gun,  but  economy 
lies  in  the  u-e  of  thiu  coating*,  sincc  the  metallizing  gun  is 
cx  pen  sive  to  use  on  a cubic  volunie  basis. 

Bushings  with  zinc  spray  have  becn  in  service  in  aii 
parts  of  the  country  for  as  long  as  5 ycars  and  have  proved 
eminently  satisfactory.  Both  60-cycle  flashover  tests  and 
1 'A  by  40  micro-second  impulse  flashover  tests  have  proved 
the  eflicacy  of  this  means  of  design  control.  Similarlv, 
tutles  of  any  shape  as  well  as  solid  rods  rnay  tie  rolled  and 
molded  to  obtain  greater  densitv  and  strength. 

Prefomted  paper-base  plastics  which  have  not  reached 
the  polymerized  state  may  be  used  in  combination  with 
preformed  paper  or  cloth  base  plastics  to  form  molded 
Products,  such  as  isolating  enclosures  or  molded  insulated 
bus  bars.  These  products  are  developed  from  a s:ngle-act- 
ing  die  or  mold.  under  a pressure  of  2000  psi  at  approxi- 
mately  225°  F. 

Fillets  play  an  important  part  in  the  design  of  these 
Products,  from  the  standpoint  of  plastic  flow  as  well  as 
dielcctric  strength.  The  die  used  for  producing  the  latter 
piece  is  provided  with  die  inserts  for  two  sizes  of  run  and 
three  sizes  of  tap  in  any  combination.  Thus,  365  varieties 
of  standard  bus  bars  are  molded  from  this  single  acting 
die,  which  transmits  pressure  in  two  directions  during  the 
molding  process.  This  bus  bar  illustrates  a principle  sel- 
dom seen  in  the  laminatcd  plastics  field;  narnely,  the  use 
of  metal  (copper)  bars,  around  which  the  insulation  is 
molded. 

Macerated  precoated  linen  is  used  extensively  in  the 
molding  of  parts  requiring  high  mechanical  as  well  as  di- 
elcctric strength.  Clamps  and  collars,  for  example,  are 
made  from  macerated  linen  which  has  been  coated  with 
Bakelitc  varnish  before  macerating.  Macerating  gives 
eqtial  strength  in  all  directions  and  makes  a product  capable 
of  being  drilled,  tap|>ed  or  otherwise  machined.  Since  such 
picces  are  more  massive,  the  lower  volts  per  mil  dielectric 
strength  in  the  thicknesses  used  can  be  made  equivalent  to 
the  strength  of  the  Iaminated  paper  base  products. 

I-aminatcd  paper  base  plastics  are  molded  in  sheets  of 
varying  thicknesses  up  to  2 in.  Many  parts  are  sawcd  or 
milled  from  stock  sizc  sheets.  Hollow-ground  rotary  saws 
and  fly-cutters  are  the  only  special  tools  required  for 
handling  phenolics  in  this  form.  A bus  bar  support  cut 


Bu*  bon  supportert  by  plastic  material  cut  from  *tock 


Isolating  enclosure  doors  made  o!  paper-base  laminate 


and  machined  in  this  rnanner  and  assembled  into  a corona- 
proof  bus  bar  strueture  occupies  far  less  space  than  the 
conventional  porcelain  supports.  There  is  no  corona  glow 
at  night  with  potential  up  to  15,000  v. 

Another  interesting  application  is  the  engraved  door  on 
isolating  enclosures  made  of  natura]  color  Bakclite.  It 
contains  one  layer  of  red  paper  (dilophane)  on  each  side 
of  the  phenolic,  on  which  the  word  “danger"  is  engraved, 
so  that  it  stands  out  in  contrast  to  the  red  lamination. 

A similar  principle  is  employed  for  engraved  name  plates, 
which  have  a natural  color  center,  two  white  intermediates, 
and  two  black  outside  Iaminations.  It  is  made  of  punching 
stock,  so  that  hoies  may  be  punched  in,  and  the  edges  can 
be  bevelcd  to  show  a white  margin.  The  engraving  is  done 
by  a standard  engraving  machine  and  appears  as  white  let- 
ters through  the  black  surface. 

The  success  of  the  Iaminated  phenolics  as  an  insulating 
material  is  dependent  upon  the  care  exercised  in  the  elec- 
trical  design  of  the  part  and  the  care  used  in  applying  it. 
Since  they  track  readily,  that  is.  build  up  carlxin  paths 
from  high  potential  points  to  ground,  the  designer  must 
avoid  all  high  stress  points  so  as  to  eliminatc  the  formation 
of  corona,  cither  audible  or  visible.  Bakclite  varnish  coat- 
ings  are  often  used  on  plastic  parts  to  prevent  discharges 
from  tracking  and  aid  materially  in  flashovers,  but  better 
results  are  secured  from  good  surface  gloss  obtained  by 
manufaeturing  control. 

The  elimination  of  corona  energy  is  necessary.  however. 
to  good  design.  Metal  parts.  which  may  accumulate  static 
charges,  should  l>e  grounded  by  means  of  straps.  Stud» 
or  bolts  locatcd  close  to  high  potential  circuits  should.  in 
addition  to  grounding,  have  their  surfaces  covered  or  hid- 
den  by  tulies  recessing  into  the  plastic  parts,  in  order  to 
prevent  corona  discharges  from  taking  place.  Rounded 
metal  mentliers  and  fillets  in  phenolic  members  are  valuable 
means  of  design  control  for  plastic  parts. 

The  paper-base  laminate  employed  for  power  frequen- 
cics  in  the  switchgear  industry  is  NEMA  grade  XX.  It 
has  a dielectric  strength  of  about  350  v per  mil  flatwise 
and  60  edgewise.  Tensile  strength  runs  11,000  psi  with 
the  grain  and  8,000  aeross  grain.  Bond  strength  hetween 
Iaminations,  however,  is  low,  and  tension  in  this  third  axis 
is  avnided  in  design.  CompressiVc  strength  is  30,000  psi 
flatwise  and  18,000  edgewise.  Shear  strength  averagps 
7.000  psi  in  all  directions.  > ESB 
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Planned  Perfection 


Behind  “locked  doors”  the  experimental 
engineers  work  on  your  design  problems 
exploiting  the  broad  electrical  mechan- 
ical  experience  that  has  contributed  so 
much  in  the  development  of.  electronics 
and  related  products.  With  privacy  as- 
sured,  the  combined  resources  of  Cinch 
from  field  engineer  to  designing  techni- 
cian,  make  the  Cinch  part  in  your  prod- 


uct  “like  the  doctor  ordered”.  . . and 
with  the  same  professional  guardedness. 
A long  line  of  firsts  is  conclusive  testi- 
mony  of  the  confidence  that  our  cus- 
tomers  have  in  Cinch.  Have  you  taken 
advantage  of  our  development  Services? 

^ | ^ ■ /M  I MANUFACTURING 
L I IN  Vrill  CORPORATION 

2335  W.  Van  Buren  Street,  Chicago,  llllinois 

Subtidiary  of  United-Carr  Fastener  Corp.,  Cambridge,  Mast. 


No.  3 in  o Soriei  of  odvorfiiomenfi  "MEET  MEtal  Plaitic*  EnQineerino" 
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Phenoiic  Laminates  in  Aircrait 


i<j  e.  CoL 


New  Uses,  Properties  Disco vered 
Through  War  Applications  Point 
To  Bxoad  Peacetime  Expansion 


PHENOLICS,  one  of  the  earliest  known  plastics,  long 
used  for  electrical  insulation  and  automobile  timing 
gears,  now  are  proving  highly  successful  as  chin  turret 
lairing  on  Flying  Fortrcsses  and  in  anununition  chutes 
and  other  assemblies  on  all  types  of  bombers  and  fighters. 

Light,  durable  and  flexible,  the  materials  used  bear  such 
trade  names  as  Formica,  Micarta  and  Insurok. 

The  laminated  phenoiic  fiber  sheets  which  form  the  base 
of  the  fairings  and  chutes  are  made  by  placing  uncured 
sheets  of  cloth  or  paper  in  layers  and  subjeeting  thern  to 
pressure  and  heat.  After  the  heat  has  been  applied  the 
dies  are  cooled  and  the  smooth,  tough  phenol  c sheets 
emerge.  Prior  to  this  operation  the  raw  cloth  or  paper 
was  impregnated  with  a phenol  formaldehyde  resin  and 
then  dried  until  the  correct  amount  of  moisture  remained. 
Through  the  heat  process  the  phenol  formaldehyde  became 
liquid  and  then  dried  into  the  bonding  agent  between  the 
fil>er  sheets. 

It  has  only  been  within  the  last  scveral  years  that  a 
method  of  forming  thesc  flat  sheets  was  developed.  William 
I.  Beach,  plastics  engineer,  North  American  Aviation, 
has  been  largely  responsible  for  the  molding  processes  de- 
veloped  to  form  flat  sheet  stock. 

In  the  early  part  of  1943,  Army  authorities  decided  to 
add  a chin  turret  to  the  Boeing  B-17  Flying  Fortress,  to 
protect  the  blind  spot  directly  under  the  bombardiers  sta- 
tion.  It  was  then  necessary  to  attach  a fairing  to  the  l>ack 
of  the  turret  to  fair  it  into  the  bclly  of  the  plane  and 
make  for  aerodynamic  smoothness. 

At  this  time  engineers  of  the  McQuay  Aircraft  Corp., 

I -os  Angeles,  proposed  to  the  Army  that  they  be  allowed 
to  make  a fairing  for  the  turret  of  laminated  phenoiic 
sheets.  After  many  tests,  the  company  was  given  approval 
to  design  and  manufarture  a phenol  fiber  chin  turret  fair- 
ing. The  fair  ng,  subjeeted  to  rigid  tests  by  the  Army, 
passed  the  examination  so  satisfactorily  that  the  company 


Characfaristics  of  "Micarfa"* 


Tantil*  «trenqth  (pai) 

With  qrain 11.000 

Cro«  gr*in  _. 11.000 

Flatural  strangth  fiatwita  (p>>) 

With  grain  19.000 

Crou  grain  16.000 

Spacific  gravity . I.J7 

Watar  abtorption  (ASTM — J X f X A*-— 
walqht  qain  in  24  hr,  %)  ..  <, 


'Gudrt  utad  in  aircraft  part a dixoatad  ia  thi»  art  reia. 


Od#  of  30  typaa  <4  .50  calibra  ommunition  boxaa  producad  by 
McQuay  Aircraft  Corp.  in  which  plastica  hav*  raplacud  matal 


Strudural  detail  oi  the  phenoiic  chin 
turret  fairing  for  the  "Flying  Fortress" 


was  given  an  order  to  start  tnass  produetion  of  the  unit 
immediately.  Sinee  that  time  many  thousands  of  these 
parts  have  been  manufaetured  and  shipped  to  all  of  the 
plants  making  Flying  Fortresscs. 

The  fairing,  which  wetghs  slightlv  more  than  6 lh.  is 
composed  of  a >kin  supported  by  two  bulkheads,  two  kiel- 
sons  and  two  stiffeners.  The  bulkheads  and  kielsons  are 
made  of  phenoiic  sheet  which  is  formed  by  the  same 
method  as  the  skin.  These  parts  rein  force  the  thin  skin 
and  support  it  against  the  pressures  applied  while  the 
plane  is  in  flight. 

Since  the  process  for  making  the  fairings  and  the  chutes 
still  is  a trade  secret,  only  general  information  about  the 
forming  steps  may  lie  revealed.  Workers,  at  McQuay 
which  supplies  the  greatest  percent  of  fairings  to  the 
Army,  first  lay  a fairing  pattern  on  a sheet  of  phenoiic 
A X 4K  X 70"  and  bandsaw  the  uncut  sheet  to  a fairly 
dose  outline  of  the  finished  produet.  Then  the  flat  sheet. 
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AMMUNITION  HOPPER 


EJECTION  CHUTE 
SCOOP 


DOME  LIGHT 
BRACKET 


AMMUNITION  DEFLECTOR 


DEFLECTOR  RING 


Øfi 


SPINNER  FAIRING 


FIREMAN’S  HANDAXE 
BRACKET 


WING-TIP  LIGHT 
BRACKET 


Array  of  the  varied  aiicraft  paris  produced  by  McQuay  from  high-strength  laminated  phenolics 


known  as  the  skiri,  is  heated  in  an  oven  at  the  correct  tem- 
perature.  After  the  skin  has  been  heated  for  50  sec,  it  is 
immediately  placed  in  a kirksite  die  for  30  sec  and  shaped 
to  the  general  outline  of  the  finished  fairing.  After  re- 
raoval  from  the  die  the  skin  is  allowed  to  cool  for  5 min 
before  it  is  returned  to  the  mill  for  routing  and  trimming. 

From  the  trimming  department  it  is  taken  to  the  assem- 
bly  room  where  it  is  carefully  inspected  for  flaws,  frac- 
tures  or  dimensional  errors.  Now  the  skin,  kielsons, 
angles,  and  bulkheads  are  placed  in  a drill  jig  and  the 
complete  assembly  is  drilled  through  a fairing  pattern  in 
a matter  of  seconds  and  passed  on  to  the  next  assembly 
where  all  rough  edges  are  trimmed  and  sealed.  Next  the 
parts  are  joined  with  tubular  rivets  and  sent  to  the  paint 
department  where  one  coat  of  primer  and  several  coats  of 
aluminum  paint  are  sprayed  on  the  now  completed  fairing 
and  allowed  to  dry.  The  kielsons,  angles  and  bulkheads 
are  made  the  same  way  as  the  skin.  They  go  through 
the  same  forming  process,  except  that  maple  wood  dies 
instead  of  the  kirksite  dies  are  used  to  shape  the  parts. 

McQuay  company  officials  state  that  their  method  of 
post-forming  the  crude  laminated  sheet  stock  requires  only 
1/20  of  the  time  to  form  a fairing  by  low-pressure  molding 
the  raw  stock  in  a heated  press.  In  addition,  the  dies 
used  are  much  less  expensive  to  make  because  they  do 
not  have  to  be  heated. 

Also  made  of  this  material  were  ammunition  chutes. 
Besides  being  extremely  light  (approximately  half  the 
weight  of  aluminum),  the  chutes,  when  hit  by  an  enemy 
machine  gun  bullet,  will  not  flower  as  a metal  chute 
would.  A bullet  passing  through  one  of  the  chutes  will 


leave  a clean  hoie  with  no  ragged  edges,  thus  eliminating 
the  possibility  of  jamming  and  assuring  a continuous  even 
flow  of  ammunition  while  in  combat.  Chutes  now  made 
of  zinc  plated  or  stainless  steel  when  pierced  by  an  enemy 
bullet  cause  an  ammunition  jam,  therefore,  another  mate- 
rial had  to  be  found.  The  laminated  phenolic  chute  was 
the  answer. 

The  company  also  is  engaged  in  designing  and  manu- 
facturing  other  armament  equipment  of  phenolic  laminate. 

( Continued  on  Page  90) 


Irregular  shape  is  exhibited  by  these  ammunition  chute  parts 
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PLASTICS  AT  WORK 


Versotillty  ts  represented  tn  this  Wurlltser  «ven 
loot  grand  piano  modal  wilh  a transparent  plaatica 
baaa.  Thla  sturdy  muslcal  Initrumant  is  deelgned 
to  harmonisa  with  any  furnlshings  and  surrouodlngs 


Instaad  ol  tha  presset  larqe  cablnot  and  smell 
direct  imago,  Barnes  & Reinseks  have  designed 
thls  small  portable  plastics  television  set 
which  projeets  a large  Image  on  the  screon 
Radio,  dlals  and  wire  recorder  are  built-in 


J 


* 


This  multi-purpose  combination  radio  and  coflee 
table  is  laminated  with  black  Micarta.  There  is 
room  for  records  and  magazlnes,  radio  and  phono- 
graph  in  this  classic  design  by  Russel  Wright.  N.  Y. 


PLAST! CS  AT  WORK 


Ability  to  withstand  temperatures  from  40°  below 
to  180°  above  insures  the  success  of  Tenite  heat 
and  air  vent  control  assemblies  for  use  on  bomb- 
ers.  Molded  by  Reynolds  Molded  Plastics  Co. 


The  operation  of  the  water  meter  may  be  observed 
through  a Lucite  housing.  This  is  a great  help 
in  demonstration  purposes.  Molded  by  Stricker  & 
Brunhuber  Co.  for  Pittsburgh  Equitable  Meter  Co. 


Protection  against  injury  in  handling  and  ship- 
ping of  ignition  cable  leads  is  achieved  by  the 
use  of  red  cable  tip  protector  caps  molded  from 
Bakelite.  Molded  by  Bridgeport  Molded  Products 


These  inexpensive  Tenite  tube  filters  over 
iluorescent  lamps  require  no  transformer 
and  do  not  generate  intense  heat.  They 
are  extruded  by  Extruded  Plastics,  Inc. 


PLASTICS  AT  WORK 


oiu- 


improvemeni  oi  auraauity  and  dimensional 

bllity  is  achieved  by  du  Pont  in  thsir  treatment 
with  methylolurea  of  shoe  lasts  and  wooden  hoel». 
Thore  is  no  discoloration  or  change  in  appoarance 


Thsse  dispensert  ior  cleonting  powder  picturod 
hsre  give  the  bath  doser  interior  dscoration. 
This  it  one  o ( many  applioationt  of  LibbeyOwens 
Ford  Glatt  Company  tPlaskon  molding  compounds 


Cloth  coatsd  with  Vlnyltte  rosin  is  oasily  tabri 
catsd  into  tho  finithod  thoo.  Il  It  ttrong  and  hat 
ths  rttittanco  nocossary  for  durability.  A prod 
ucf  of  ths  Carbtds  and  Carbon  Chemical»  Corp. 


The  use  ol  Tenite  plastics  pellets  in  sand-blast- 
ing  equipment  to  remove  carbon  from  piston  walls 
and  narrow  pision  ring  grooves  is  now  being  used 
internationally  by  Army  Air  Forces  in  air  depots 


To  save  time,  war  workers  pass  inspec- 
tion  with  transparent,  light  and  at- 
tractive  Celanese  Celluloid/s  Lumarith 
lunch  boxes  distributed  by  Irwin  Corp. 


infantry  throughout  the  world 
been  issued  this  light,  strong 
durable  Tenite  scabbard.  A 
iuct  of  the  Victory  Plastics  Co. 
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By  yflefuin  VJouny 


Plastics  MølKods  Engineer 
THø  Glonn  L.  Martin  Co. 


Time  and  Ma terial-Sa vin g 
Plastics  Tools,  Fixtures 
Have  Earned  a Permanent 
Place  in  Modern  Production 


Pouring  a check  block  lor  a "Flexiglas"  porthole  on  IRM  "Mar*" 


ALTHOUGH  still  in  an  experimental  stage,  plastic 
tooling  at  The  Glenn  L.  Martin  Co.,  Baltimore,  has 
already  resultcd  in  man-hour  and  material  savings  beyond 
the  wildcst  dreams  of  Mart  n tool  design  enginecrs  when 
the  program  was  first  undertakcn  less  than  a year  ago. 
Not  only  are  these  savings  heing  clTectcd  in  the  actual 
construction  of  the  tools  and  fixtures,  but  in  rnany  cases 
tliey  are  rcflected  out  on  the  assembly  line  where  the 
new  tnols  are  used. 

A welded  assembly,  for  example,  which  formerly  re- 
tjuired  from  10-15  min  per  part  for  inspection,  is  now 
heing  checked  in  less  than  1 min  in  a new  plastic  fixturc 
east  dircctly  from  an  inspectcd  part. 

In  the  more  dircct  matter  of  tool  construction,  eight 
plastic  drill  jigs  for  PBM  Mariner  cowling  claws  werc 
produced  in  280  hr  a»  against  1200  hr  required  to  fabri- 
cate  s milar  jigs  from  steel  for  a previous  mtxlcl — a net 
• aving  of  920  hr.  plus  several  hundred  pounds  of  critical 
steel. 

Machining  time  running  in  exces»  of  100  hr  was  elimi- 
nated  by  using  a thermosetting  resin  instead  of  east  alunii- 
num  for  a PBM  accessory  panel  fixturc. 

A spotweld  fixturc  likewisc  for  the  PBM  was  east  from 
plast 'c  in  one-third  the  linte  tliat  would  have  been  rerjuired 
to  fashion  the  »amc  thing  from  masonite. 

Aiul  on  the  production  nuxlel  of  the  JRM  Mars,  for 
which  plastic  tooling  is  heing  used  extensively,  five  cowling 
fixture»  were  made  from  plastic  in  onc  sixth  the  time 
nnrmally  rei|uired  to  make  «me  steel  fixturc  of  the  type 
formerly  usc«l;  while  plast  c checking  fixtures  for  fornted 

.V» 


Plexiglas  and  the  pilot  house  opening  into  which  it  will  j 
be  fitted  have  been  east  in  25  hr  per  fixture  as  against  100 
per  fixture  needed  to  make  them  from  dural,  with  the  | 
added  advantage  that  the  fixtures  used  by  the  outside  I 
vendor  and  bv  company  inspcctors  are  absolutelv  identical  fl 
in  that  they  are  east  from  the  same  mold. 

Both  thermoplastic  ( PLutalloy)  and  thermosetting  1 
( Tcxlolitc,  Calalin.  Catabond  and  Calarar)  resins  are  I 
heing  used  in  the  Martin  plastic  tooling  program,  but  to  » 
date  the  bulk  of  experimentation  and  research  has  been  I 
conccntrated  on  the  latter  type.  Items  made  from  the  1 
thermosetting  phenol  formaldehyde  material  inelude  «lrill  | 


"Catavat''  checking  fixture  lot  a welded  assembly 
beslde  the  actual  part  trom  which  It  was  molded 


It  takes  more  than  hands  and  tools  and 
materials  to  create  things  that  rise  above 
the  commonplace  . . . whether  in  sculpture 
or  in  plastics. 

It  takes  alert  minds,  vvilling  to  defy  tra- 
dition,  yet  wise  in  the  technique  of  their 
vocation,  to  make  the  difference.  That’s 


the  plus  you  get  vvhen  Victory  Plastics  puts 
INGENEEIIING  to  work  to  win  superiority 
for  your  post-war  plastics  product.  Write 
us.  Victory  Plastics  Company,  Design 
Street,  Hudson,  Massachusetts.  Subsidiary 
of  Beckwith  Manufacturing  Company, 
Dover,  JVeiv  Hampshire. 
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Top  (laft),  "Cortavoi"  drill  Jig  made  In  35  hr  by  molding  (rom 
sample  part  with  buihlngs  attached;  (right),  checking  fixture 
made  in  5 hr;  (bottom),  an  auembly  iixture  made  in  20  hr 


jigs,  assembly  fixtures,  spotwelding  and  torchwelding  fix- 
tures, checking  fixtures  for  both  in  plant  and  outside  ven- 
dor  use,  and  a wide  variety  of  small  parts  and  miscel- 
laneous  items  ranging  all  the  way  to  tool  item  handles. 
Among  the  most  intercsting  items  were  150  propeller  cuffs 
for  the  wind  tunnel  model  of  a new  experimental  airplane. 
Normally  these  cuffs  would  have  been  turned  from  lami- 
nated  ntahogany,  but  3 to  4 weeks  were  saved  by  casting 
them  from  plastic,  even  though  400  plaster  molds  had  to 
be  made. 

Plastic  tools  and  parts  are  east  in  wood,  masonite,  plas- 
ter of  Paris,  metal,  rubber  and  latex  molds,  depending 
on  the  nature  of  the  part.  In  many  instances  the  plastic 
fixtures  are  east  directly  from  an  inspected  part  or  a 
plaster  mold  is  taken  from  the  part  and  the  plastic  tool 
east  from  this  mold.  When  either  methods  can  be  used. 
it  saves  not  only  the  time  required  to  construct  the  pat- 
tern.  but  also  that  needed  to  make  templates  and  assem- 
ble  engineering  data. 


General  casting  procedure  consists  of  preparing  the  i 
resin  by  heating  and  mixing  with  the  proper  accelerator 
and  catalyst  and  then  mixing  in  the  filler — wanut  shell 
Hour,  asbestos  dust.  fibre  dust,  macerated  canvas,  or 
ground  pre-set  plastic,  and  then  pouring  into  preheated,  I 
lubricated  molds  and  curing  in  an  oven  with  a forced 
draft  circulation.  The  length  of  time  required  varies  with 
the  amount  of  resin  to  be  cured  and  the  particular  resin 
being  used.  Textolite  and  Catabond  require  from  8-12  lir 
at  60°  C.  while  Calalin  and  Catavar  take  from  48-72  hr 
at  80°  C.  The  size  casting  that  can  be  handled  is  limited 
only  by  the  s’ze  of  the  curing  oven  and  the  equipment 
available  for  preparing  the  resin. 

Recently  Martin  plastics  engineers  have  been  experi- 
menting  with  the  possibility  of  producing  transparent  drill 
and  checking  fixtures  from  Calalin  resins.  While  trans- 
parenev  can  be  obtained,  it  is  done  at  a sacrifice  of  stability 
and  maintenance  of  tolerances.  However,  further  experi- 
ments  are  being  conducted  with  additional  tvpes  of  accel- 
erators  and  fillers. 

Characteristics  of  plastic  tools  and  fixtures  inelude  | 
light  weight,  imperviousness  to  general  chemical  and  at-  I 
mospheric  attack,  good  electrical  and  thermal  insulation, 
attractive  appearance  and  a smooth  and  highly  durable 
finish.  In  addition  to  being  easily  molded  to  complicated  | 
contours,  the  materials  can  be  machined  under  the  same  | 
conditions  that  govern  work  on  any  dense  but  slightly  I 
brittle  material.  As  a general  practice  it  is  customary  to 
attach  a masonite  base  to  the  east  to  increase  resistance 
to  shock. 

Turning  to  more  specific  applications,  one  of  the  most  I 
intercsting  and  unusual  is  the  drill  jig  for  PBM  cowling 
claws,  an  outstanding  feature  of  which  is  that  50  drill 
bushings  were  integrally  east  in  eacli  tool  over  an  area 
of  4 ft  while  held  within  A”  tolerances  due  to  a unique 
method  for  controlling  shrinkage.  In  casting  these  jigs, 
small  hoies  were  drilled  in  the  base  to  which  the  drill 
bushings  were  attached.  The  resin  ran  down  into  these 
hoies,  gripping  itself,  and  eliminating  shrinkage  toward 


Loft.  "Catavaj"  torchwoldtng  (Utur»  with  aluminum  block  In  arva  whero  torch  penotrate»  Right,  (Utur»  In  ua» 
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We  are  campaigning  on  a strictly  non-partisan  basis.  Our  plat- 
form  is:  more  and  better  plastics.  We  are  custom  molders  and 
we  will  serve  anyone,  large  or  small,  near  or  far,  with  all  kinds 
of  plastics  for  all  purposes. 


Experience?  We  have  been  molding  for  25  years  on  a national 
scale  (and  also  for  local  accounts).  We  are  the  favorite  son  of 
not  one,  but  3 places.  Our  name  is  Mack  Molding  Company  and 
we  intend  to  keep  on  soliciting  your  ballot  long  after  the  election. 
Our  service  is  international  since  we  have  a plant  in  Waterloo, 
Quebec.  And  also  one  in  Wayne,  New  Jersey,  and  Arlington, 


Vermonf. 


MOLDED 

EXCELLENCE 


sms  orricts:  new  tom  citt.  cnicmo 


DETROIT.  INDIANAPOIIS  BOSTON  l ST  10UIS 
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Metol  drill  basket  placed  over  "Catavar"  jig  lor  wing  tip 
of  A-30  "Baltimore."  holding  splice  angle  in  place  while 
sldns  and  stiiieners  are  drilled  and  parkered  together 


"Catavar"  upper  accessory  panel  fixture  lor  PBM  "Mariner." 
This  unit  was  originally  design  ed  to  be  east  from  aluminum. 
but  100  hr  of  machlning  time  was  saved  by  us  ing  the  plastic 


the  center,  while  internal  stresses  were  kept  within  bounds  I 
through  the  use  of  a low  shrinkage  material. 

A wide  variety  of  drill  jigs  with  bushings  likewise  I 
east  in  place  has  also  been  fabricated  by  the  siniple  expe-  I 
dient  of  drilling  a sample  part  and  attaching  the  bushings  9 
to  it — then  casting  the  jig  dtrectly  from  the  part.  Such  i 
jigs  have  proved  so  accurate  that  the  inspection  depart-  I 
ment  now  tises  them  as  check  blocks  for  inspecting  outside  | 
vendor  parts. 

Another  interesting  plastic  drill  jig  was  developed  for  I 
the  A-30  Baltimore  wing  tip.  A master  form  was  built  up  I 
out  of  wood  anrl  a plaster  east  in  two  parts  taken  from  I 
this  form.  The  stilTeners  were  then  built  up  on  the  insides 
of  the  east  with  plaster  of  Paris,  and  the  east  was  then  lac-  I 
quered  and  assembled  together.  Plastic  material  was  next  I 
east  in  the  plastic  mold.  and  the  entire  niold  cured  for  I 
72  hr  at  80°  C.  After  curing  the  east  was  removed  from  I 
the  mold  and  the  base  planed  level  on  a planer.  Following  I 
drilling,  tapping  and  attachment  of  a masonite  hase,  it  I 
was  sent  to  the  tool  room  and  a drill  basket  was  built 
around  it.  Inspection  was  the  final  step  and  the  new  tool 
was  ready  for  the  shop. 

In  use,  stiffeners  were  attached  to  the  fixture  in  the 
provided  recesses  with  masking  tape,  and  skins  were  fitted 
to  the  plastic  jig  by  means  of  locating  pins,  the  solid 
contour  of  the  fixture  permitting  overall  location  of  the 
entire  skin,  and  the  splice  angle  was  installed.  The  drill 
basket  was  then  placed  over  the  assenibly  form  holding  the 
splice  angle  in  place  and  located  by  pins  in  the  base  of 
the  fixture.  Next  skins  and  stiffeners  were  drilled  and 
parkered  together,  readv  for  spotwelding. 

Still  another  form  of  plastic  drill  jig  that  has  accounted 
for  substantial  man-hour  savings  is  the  sample  pre-formed 
drill  jig  housing  that  is  east  from  a permanent  mold,  and 
from  which  the  finished  jig  can  be  made  as  needed  in 
from  1 to  2 hr  by  simply  cementing  in  bushings  where 
required  with  a low  melting  point  alloy. 

Assembly  tools  made  from  the  thermosetting  resins 
have  ranged  all  the  wav  from  l<Kating  fixtures,  which  are 


PBM  cowllng  claw  drill  )ig  east  tram  "Catavar"  with  bushings  integrally  ca»t  In  Ihe  )tg.  Filty  bushings  were  casl  over 
a 4 (1  area  with  1/64"  toierance  maintained  The  total  time  saved  In  this  way  was  I IS  hr  on  each  ot  Ihe  eight  fixtures 
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| east  from  a sample  part  and  can  be  prepared  in  as  little 
jas  20  hr,  to  spotwelding  and  torchwelding  jigs.  The  latter 
presented  somewhat  of  a problem  in  that  the  torch  burned 
the  plastic  material.  This  has  been  overcome,  however, 
by  the  simple  expedient  of  integrally  casting  an  aluminum 
[block  in  the  plastic  in  the  area  where  the  torch  pene- 
trates.  Prior  to  this  development,  all  torchwelding  fix- 
| tures  were  made  of  metal  and  kirksite. 

Probably  the  greatest  overall  saving  by  the  use  of 
| plastic  has  been  accontplished  through  a wide  variety  of 
' checking  fixtures,  where  the  ability  to  east  the  tool  from 
a sample  part,  and  the  easy  and  accurate  duplication  of 
. identical  tools  has  slashed  great  chunks  of  time  off  the 
I man-hour  budget. 

Where  tubing  is  bent  to  contours,  for  examp'.e,  close 
tolerance  checking  fixtures  for  the  inspection  department 
are  made  by  first  bending  one  tube  according  to  bend 
data,  and  tlien  casting  the  fixture  direetly  from  this  sample 
part.  This  method  is  sure,  quick  and  accurate,  with  pos- 
jsibility  of  error  being  eliminated  to  such  an  extent  that 
j semi-skilled  worknten  can  now  do  the  same  job  formerly 
j done  by  highly  skilled  tool  niakers  in  less  than  half  the 
time  formerly  needed. 

The  same  principle  is  slm  larly  applied  to  checking  fix- 
tures for  welded  assentblies,  where  the  plastic  tool  taken 
direetly  from  the  sampie  part  checks  angle  of  degree, 
contour  and  relation  of  the  tube  to  the  welded  details  in 
a matter  of  seconds. 

Plastic  checking  fixtures  for  formed  Plexiglas  parts 
| are  playing  a major  role  in  the  JRM  contract.  Here 
i a master  mold  is  prepared  from  which  three  identical 
l fixtures  are  east,  one  serving  as  a master  fixture,  a 
I second  for  the  outside  vendor  and  a third  for  company 
; inspection.  Total  times  savings  resulting  from  this  pro- 
eedure  as  compared  to  the  old  method  of  making  eacli 
of  these  fixtures  individually  is  200  hr  per  fixture.  Be- 
cause of  the  high  flaw-free  finish  of  these  plastic 
checking  fixtures,  the  possibility  of  scratching  the  sur- 
face  of  the  Plexiglas  is  virtually  eliminated — in  fact,  in 
sonte  cases  vendors  are  aetually  using  these  checking  fix- 
tures to  form  the  Plexiglas. 

Another  recent  application  of  Catalin  plastics  at  the 
Martin  Company  has  been  hydro-form  blocks  for  the 
hydro-presses.  As  in  the  case  of  the  checking  fixtures, 
these  form  blocks  are  east  from  a sample  part.  Not  only 
does  this  permit  easy  duplication,  but  it  provides  allowance 
for  spring  back  which  is  often  incorporated  in  a part 
of  this  design.  Since  the  steel  block  is  the  finish  form 
and  check  block,  it  is  not  advisable  to  make  allowance 
for  the  spring  back  in  the  steel  die.  On  the  other  hand, 
a formed  sample  part  may  have  the  spring  back  incor- 
porated into  it,  and  then  with  the  aid  of  a plaster  of  Paris 
Wall,  the  liquid  plastic  can  be  poured  into  it  as  a mold 
( Continued  on  Page  100) 

"Catavar"  propeller  euffs  for  experimental  wind  tunnel  model  plane. 
Time  saved  on  the  150  units  made  is  estimated  at  from  3-4  weeks 
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Plastic  12-lb  spotweld  fixture  for  PBM  cowling  made  in 
1/3  the  time  required  for  a similar  fixture  of  masonite 


Checking  fixtures  for  "Mars' — left,  frame  to  check  the  pilot 
house  frame  opening;  right,  to  check  formed  "Plexiglas" 


Industrial  Designer s Present  Their  Visualization 
of  Plastics  Applications  to  Post-War  Products 

(PLASTICS  welcornes  dcsiqners"  contnbulions  lo  Ihis  department) 


Beauty.  utility  and  low  cost  are  combined 
in  Ihis  co  Id  cathode  lloorescent  liqhtrnq 
listuis.  It  was  made  with  Ihiee  lubei. 
ciicular  in  tonn.  the  tmaller  tinq  beinq 
a sterile  lamp  to  kili  bactonu  in  its 
fanqe.  The  lislures  cosinq  is  Bakelile. 
The  suppoitinq  poits  ate  steel  with  a plas- 
tics co» et.  Mode!  by  Desiqn  Today.  N.  Y. 


This  two  way  poilable  radio — dubbed  "Walkie  Talkie"  by  out  fiqhtinq  men. 
has  qieat  potential  value  as  a post  war  rommercial  pioduct.  This  vetsion 
is  housed  in  a simple  all-plaslics  case  embodying  a "handset"  type  te 
ceiver  transmitter  which  also  serves  as  a cariying  handle.  Ils  antenna 
is  concealed  in  Ihe  shouldet  sltap.  Desiqned  by  Sundberq  Ferar.  Detroit 


Diawtnqs  by  (uiian  Krupa. 
Plastics"  Alt  Department 


"Centralshaft"  centralized  movable  plate  support  ior  equal  pressure 
distribution. 

Special  full-Iength  pin  support  in  heavy-duty  toggle  assembly. 
^ Multiple  knockout-pin  system  to  avoid  cramping  and  gate 
•Q.  breakage. 

Stationary  head  die  plate  . . . Hydraulically  controlled 
/V  mobile  head  . . . Easy  access  to  iniection  nozzle 


. . . Master  clock  and  relays  operation;  all  in- 
dicators  and  Controls  built  in . . . Pyrom- 
heat  control  for  accuracy 
and  power  economy.  a 

CTOBS 


* INIECTION  * 
MOLDING  MACHINES 


LEOMINSTER  TOOL  CO.,  Inc. 

LEOMINSTER,  MASSACHUSETTS 

MANUFACTURERS  OF  MACHINES.  TOOLS  AND  DIES  FOR  THE  PLASTICS  INDUSTRY 
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Ha  ving  Passed  the  Acid  Tests  oi 
War,  Plastics  Prepare  to  Move 
Ahead  on  Numerous  Peace  Fronts 


Plastics  Hold 

The  i r War  Cains  . . . 


ll-.Ni  K and  invention  nurtured  l»y  a nation  at  peacc 
have  always  proved  u«cful  to  a nation  at  war.  and  it 
i»  equally  true  that  science  and  invention  created  to  satisfy 
military  need»  often  have  their  beneficent  application  when 
pcacc  returns.  Ccrtainly  this  will  be  the  case  in  the 
hehl  of  plastics  when  World  War  II  is  over.  Both  con- 
sumer  and  industrial  good»  will  gain  from  the  research 
•timuUtcd  by  the  rci|uiremcnts  of  otir  armer!  forces. 

Not  that  anyone  in  the  service  was  interested  in  de- 
veloping  plastics  as  such.  for  the  business  of  the  War  and 
Navy  Department'»  is  simply  to  wage  war  as  efficicntlv 
as  possible.  But  it  happened  that  plastic  produets  could 
contribute  to  that  end  far  more  than  had  been  anticipated : 
and  it  was  for  that  reason  that  the  Anny  Service  Forces 
and  Navy  umlrrtnnk  research  atong  many  lines. 


Although  a certain  numtier  of  pcace-timc  produets  en- 
tered  into  the  war  pieture  from  the  start,  plastics  really 
werc  given  their  first  big  play  in  the  Army  as  substitutes 
for  ruhlier  and  the  mctals  which  were  on  the  critical 
list.  1'lastics  were  suhstituted  for  ruhlier  compounds 
in  the  coating  of  raincoats,  in  combs,  and  for  mctals  in 
ra  rors,  faucets.  knife  amt  machete  handles  and  many 
other  art  ide». 

\\  h i le  they  definitely  mo  ved  into  an  important  role 
early  in  the  emergency.  plastics  were  not  wholcheartedly 
accepted  by  all  industry  until  it  was  demonstrated  through 
aetual  field— and  later  through  comhat — trials  and  tests. 
that  they  were  not  merelv  an  understudy.  a second-best. 
but  super 'or  in  many  instance»  to  the  items  made  from 
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Four  plastics  Processing  bags,  two  of  which  contain 
plastics  filters,  are  part  of  the  equipment  in  this 
device  which  converls  sea  water  into  drinking  water 


other  raw  materials  which  they  replaced.  Sonte  well- 
known  examples  of  this  are  the  plastic  buttons  which  have 
saved  thousands  of  pounds  of  vital  metals,  yet  are  doing 
the  job  hetter;  the  shaving  brush  with  nylon  bristles,  set 
in  phenolic,  which  will  outlast  any  bristle  brush ; shoe 
soles,  which  are  good  for  tnuch  greater  “ntileage”  than 
conventlonal  leather  soles;  and  the  vinyl-coated  raincoat. 


A G rowinq  Arrav 

The  diversity  of  plastics  procured  by  the  Army  Service 
Forces  is  amazing — and  the  list  is  growing  steadily.  The 
Quartermaster  Corps  alone,  charged  with  procurement  of 
virtually  all  food  and  clothing  items  and  most  of  the 
personal  equipment  used  by  the  Army,  is  buying  sonte 
100  items  made  entirely  or  predominantly  of  plastics,  and 
some  500  more  are  plastic  in  part. 

In  1943,  these  items  procured  by  the  Quartermaster 
corps  required  some  75,000,000  lb  of  plastics  raw  ma- 
terials for  their  fabrication.  When  one  considers  that  the 
only  plastic  items  the  QMC  was  buying  in  any  quantity 
a short  3 years  ago  were  buttons  and  handles  for  tooth 
brushes  and  shaving  brushes,  the  development  of  all  these 
new  uses  seems  little  short  of  phenomenal. 

But  these  are  only  wartime  applications.  In  the  post- 
war  world  there  are  many  uses  to  which  items  developed 


As  a training  aid.  the  Army  Air  Forces 
have  developed  these  transparent  plas- 
tics cases  for  suction  gages  and  alti- 
meters  to  permit  students  to  observe 
the  units  while  in  actual  operation 


Use  of  transparent  plastics  makes  it  possible  to  pro- 
duce  training  aids  such  as  this  (panel  for  the  CG4-A 
glider),  with  most  instrument  operating  parts  visible 

by  the  QMC  may  be  applied.  For  instance,  one  of  the 
greatest  fields  is  that  of  plastic  film  as  a protective  cover- 
ing  for  textiles.  Much  work  had  already  been  done  before 
the  war,  but  the  Army’s  requirements  for  certain  uses  are 
so  much  more  rigorous  than  those  for  civilian  articles 
that  it  had  to  initiate  fresh  researches.  The  plastic- 
coated  raincoat  developed  as  a result,  proved  more  desir- 
able than  the  rubber  raincoat  because  of  its  lighter  weight 
and  because  it  conserved  our  limited  rubber  supply.  But 
it  is  not  as  flexible  at  low  temperatures,  and  so  studies  are 
being  made  for  a plastic  formula  which  would  overcome 
this  handicap. 

Applications  Expand 

The  knowledge  gained  in  these  and  other  experiments 
was  also  applied  in  the  making  of  ponchos,  covers  for 
riiles  and  other  small  arms,  waterproof  bags  and  food 
packaging,  the  latter  pointing  up  another  fertile  post-war 
lield. 

Other  forms  of  protective  coating  developed  for  war- 


Abovr  can  «nap  rotary  »olectar  swilch  lor  alrcialt 
control  turlace  opøration.  with  "Bakellte"  part», 
wetqh»  loss  than  4 ox  and  passes  severe  lunctional 
tests.  Below.  a piecialon-engmeered  thiottle  valve. 
also  made  of  "Bakellte."  coatrolling  fuol  mixture 
for  outboard  motors  on  various  military  vessels 


time  nced*  wi!l  ful  AU  pcacc-time  nerds.  The  Arniy 
urgently  required  a lining  (or  both  water  tanks  and  fuel 
tanks  to  gnard  against  corrosion  of  the  container  and  the 
rontamination  of  the  liquids;  plastics  have  been  developed 
and  made  to  mcct  tlie  cxacting  specifications,  and  knowl- 
erlge  of  how  to  applv  them  so  thev  will  "stick”  has  been 
gatned. 

The  QMC  also  developed  a Vinylite  flotation  hladder, 
»ealed  around  the  edge»,  with  a mildew-proof  entton  duck 
fabric  covering.  Thi»  l»ag  is  used  by  a soldier  for  buoy- 
ancy  in  Crossing  a strearn,  or  going  ashore  front  a landing 
craft.  On  land,  it  may  l»e  used  as  a water  carrying  l>ag. 
Its  post-war  possibilities  as  a flexible  container  for  liquid* 
*ecm  almost  limitless. 

A new  call  for  outer  coating*  rante  from  the  arnted 
forces  even  as  these  new  hladders  were  being  perfcctcd. 
One  strik  ttg  result  in  tltis  direction  has  been  achieved  in 
a protective  plastic  paint  for  coating  can»  of  food  against 
•leterioration. 

Earl»  in  it»  prt>ctirentent  program  QMC  purrhased 


Base  and  dial  of  this  clinometer.  produced  for  the  Navy 
Bureau  of  Ships  by  Fee  S Stemwedel.  are  compression- 
molded  in  one  piece  from  "Bakelite."  The  instrument 
"trims  ship"  while  loading  supplies  or  shifting  ballast 


large  quantities  of  plastic  buttons  which,  while  not  strictly 
a war  development,  have  beconte  a vital  item  of  the  Amer- 
ican soldier’s  equipment.  In  the  past  year  and  a half  thev 
have  largely  replaced  the  brass  variety  on  uniforms. 
Plastic  buttons  are  not  new,  but  the  stimulus  given  their 
ttse  by  the  Arniy  application  tnav  well  increase  their 
post-war  popularity  to  a much  larger  degree  than  they 
would  have  achieved  under  normal  peacetime  development*. 

In  addition  to  the  ornaniental  button,  with  a design 
ntolded  or  east  into  it,  the  ordinary  ‘‘sewing  hoie"  button 
made  of  plastic  has  been  produced  in  multiples  of  million* 
for  Army  clothing  use. 

The  Army,  through  QMC  research,  also  ltas  developed 
the  plating  of  plastic  buttons  and  badges  with  gold  and 
silver.  Best  known  of  the  applications  of  this  process  is 
the  lapel  button  now  Ir- ing  issued  to  honorably  discharged 
service  men  of  the  current  war.  These  buttons  have  been 
purchased  in  quantities  exceeding  4,000,000  alrcady. 

In  connection  with  this  plating  operation,  it  has  Itcen 
found  that  plastic  bases  may  be  coatcd  electrolyticallv  with 
virtualty  any  metal — a discovery  which  will  undoubtedly 
tind  many  uses  in  the  post-war  world. 

In  the  field  of  plastic  musical  instruments,  QMC  ha* 
done  pioneer  work.  In  manv  camps,  reve  lle  is  sounded 
on  a plastic  bugle;  the  plastic  fife  adds  its  trills  to  the 
ntarch,  and  in  leisurc  moment s soldiers  entertain  them- 
selves  and  each  other  ott  plastic  ocarinas  and  “fonettes." 
All  of  these  should  ftnd  a ready  market  in  peacetime, 
for  their  tone  is  a.»  good  as  the  metal,  ceratnic  and  wood 
items  which  they  rcplace.  The  bugle  is  equally  as 
sturdy  as  its  brass  predecessor,  more  resilient  to 
shocks  and  jolts.  The  fife  is  said  to  have  a wider  tonal 
range  than  the  nietal  fife.  While  tltcrc  have  been  no  exper- 
imentations  with  other  instruments  ntolded  in  plastics. 
therc  are  thosc  who  forescc  the  dav  when  plastic  darinet*. 
fintes,  tnmipets  and  even  “trombones” — in  facl.  the  term 
“brass"  band  will  beconte  a niisnomer. 

Only  a few  groups  of  pmduets  developed  by  the  Arniy 
have  lieen  touchcd  tipott  in  this  article.  Of  the  hundreds 
of  other  individual  article*  used  by  the  Army — lenses  for 
goggles,  zippers,  cantcen*.  ntess  trays.  faucets.  cotnbs, 
transparent  envelopcs — it  can  be  said  that  the  great  ma- 
joritv  will  ccrtainly  go  over  into  peacetime  produetion, 
and  that  only  a small  number  are  likelv  to  lose  ground 
to  the  nietallic  articles  they  replaced.  The  plastic  lttesh 
insoles  which  aerate  the  feet  of  marching  soldier*  in  the 
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PREHEATERS 


s 


HA** 


A few  weeks’  operation  of  their 
first  Airtronics  Preheater  con- 
vinced  Wilcox  Plastics  Molding  Co. 
that  the  over-all  savings  /ustified  two 
additional  machines— because  "it  be- 
came  apparent  that  additional  such 
equipment  would  greatly  increase 
and  improve  our  production.” 

Besides  the  savings  mentioned 
above,  and  in  detail  shown  at  the 
right,  they  now  deliver  35%  more 
generator  slip  rings  per  day.  They 
are  making  further  savings:  dies  last 
longer,  the  finishing  of  the  slip  rings 
is  easier,  rejections  greatly  reduced. 

Your  plant  can  enjoy  similar  im- 
provements  in  production  by  install- 
ing  Airtronics  Preheaters.  Install 
just  one,  and  find  out  for  yourself. 
In  practically  every  instance  where 
plants  have  done  this  they  have  re- 
ordered  one  or  more  machines  short- 
ly  after  receiving  their  first  unit— 
proving  that  Airtronics  Preheat- 
ers do  the  job,  and  are  making 
PROFITS  for  the  plants  using  them. 

Rated  output  of  Model  CB  is  4000 
B.T.U.  per  hour.  Send  for  descrip- 
tive  literature  showing  the  simple 
Controls,  self-aligning  output  elec- 
trodes,  safety  devices  and  other  ad- 
vanced  features.  More  powerful  Air- 
tronics Preheaters  also  available. 


Je  JL 

. Æy 

JL 


The  finished  generator  slip 
ring  and  a unit  cut  through 
the  center  to  show  the  two 
metal  rings  and  the  insula- 
tion  between  them— that 
make  this  molding  a diffi- 
cult  one  to  handle. 


0'KEEFE  A MERRITT 
GENERATOR  SLIP  RING 


V 


Material:  Durez  1544;  with  laminated  phenolic 
spacer  molded-in. 

Dimensions:  4 " diameter,  1 Vew  thick. 

Weight:  Preform— 5Vi  oz.;  total  finished  including 
inserts— 2 Ibs. 


Former 

Method 


Infra-red 
3 min. 


1 V2  min. 


5 min. 


165  tons 


Necessary  to 
gas  mold 


Operation 


HEATING 

PREFORMS 


CLOSING  TIME 


CURING  TIME 


PRESSURE 


REMARKS 


Preheating  by 
AIRTRONICS 


20  sec. 


34  sec. 


2 min.  15  sec. 


60  tons 


No  gassing  necessary. 
Denser  finished  product. 


CHICAGO 

121  W.  Wacker  Drive 
Zone  1 


NEW  YORK 
31-28  Queens  Blvd. 
Long  Island  City,  Zone  1 


LOS  ANGELES 
5245  W.  San  Fernando  Rd. 
Zone  26 
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jungles  and  lielp  to  prevent  athlete’s  foot  and  other  fungus  ■ 
growths,  should  find  a place  in  the  shoes  of  the  golfer,  the  I 
tennis  player,  and  other  sportsmen.  The  liners  useil  in 
the  doughboy  s helniet  had  found  an  application  in 
niiner's  and  firemen’s  headgear  even  be- 
fore  the  war,  but  the  iniprovements  ln: 
strength  which  have  been  made  in  the 
soldier’s  headgear  liner  will  1te  car- 
ried  over  into  post-war  development-  j 
for  civilians. 

In  this  article,  products  have  been  fl 
dealt  with  priniarily;  processes  have  fl 
been  referred  to  only  casually.  The  ar-l 


"Lumarith”  dummy  .45  cal  revolver 
molded  by  Cruver  Manufacturing  Co. 
over  metal  insert  to  insure  same 
weight.  balance  as  original  model 


would  be  far  from  complete  without 


ticle.  however, 

mention  of  the  extrusion  process.  F.xtrusion  has  pr&*( 
duced  extremely  thin  plastic  films— about  2 ntils  thick—  j 
for  covering  of  rifles  and  other  small  arms  in  landing  op-  I 
erations.  Previously,  the  thinnest  films  which  could  be  | 
produced  were  sonte  10  mils  thick. 

Nor  has  anything  been  said  of  fundamental  researches 
which  were,  and  are,  being  carried  out.  such  as  those  on 


Th«  A-78  message  container,  which  can  be  thrown  out 
<*  a tael  movinq  plane  Irom  hsights  exceeding  500  It. 
weiqh*  only  12  o*.  Outer  tube*  ol  fibre  are  protected 
al  both  end*  by  louqh.  transparent  "Lumarith"  cap* 
which  cover  llqht  bu  lb*  that  pennit  location  at  niqht 


Aseemblinq  the  M 52  trench  mor  tar  shell.  who**  de  to 
nation  I*  li  med  by  a plastic  luse  Formerly  of  alumi. 
num  the  new  luse  soves  nearly  I lb  of  metal  per  unit 


new  plastic  films,  to  study  the  effect  of  the  length,  dis- 
tribution  and  branching  of  the  molecular  chain  on  their 
ntechanical  properties  and  permeability  characteristics. 
Obviously,  successful  experiments  of  this  nature  will  bc 
highly  useful  in  post-war  manufacture  of  film  materials 
and  their  application,  particularlv  in  the  packaging  field. 

Even  from  the  foregoing  telescoped  survey,  it  is  plain 
that  all  this  work  is  the  creation  of  niany  talents.  More 
than  200  important  industrial  engineers  and  scientists 
have  been  serving  in  the  Research  and  Development 
Branch  of  the  Military  Planning  Division,  Office  of  the 
Quartermaster  General;  and  at  least  a hundred  industrial  fl 
cxecutives  have  cooperated  with  them.  From  this  group,  | 
plastics  problems  have  received  the  attention  due  them. 

Navy 

The  role  of  plastics  in  all  departments  of  the  Navy  is  I 
more  than  a source  of  pride.  It  is  also  a ^source  of  en-  I 
couragemcnt,  for  it  is  said  on  good  authority  that  by  il 
far  the  largest  number  of  war  applications,  pcrhaps  00%  I 
of  thent,  will  be  retained  in  the  future,  with  possibilities  I 
for  use  in  niany  industries. 

The  fact  that  so  many  wartime  applications  will  be  per-  jj 
manent  is  all  the  more  significant  since  Navy  spccifications  J 
in  many  cascs  do  not  call  for  plastics  only,  but  simply  fl 
ailow  plastics  as  onc  of  scvcral  optional  materials.  Origi-  II 
nally,  these  alternatives  were  given  in  order  to  allow  the  j| 
substitution  of  plastics  for  critical  materials.  Thus,  at  an  jj 
early  date,  the  Navy  used  plastics  for  compass  petlestals  jj 
and  megaphonc  fittings  in  place  of  brass,  for  chart  lioards  fl 
and  first-aid  kits  in  place  of  aluminttm.  and  for  magneto  I 
componcnts  and  cafeteria  trays  in  place  of  hard  rublier.  j 
( Inridentally,  all  natural  rublier  has  licen  eliininatcd  from  1 
ships  in  favor  of  the  elastoniers  and  plastics.)  Plastics  fl 
also  found  early  employment  in  the  Navv  for  shelving,  1 
ventilating  dttets  and  air  conditioning  systems,  and  rigid  | 
conduits  for  the  installntion  of  electrical  wiring. 

When  it  was  found  that  a large  ntimher  of  both  Navy  I 
and  eivilian  personnel  were  being  injured  by  fragment*  1 
of  glas*  sent  flying  by  enemy  bombing,  a laminated  plastic  I 
glass  braced  by  wire  mesh  was  developed.  Tliis  material,  1 
0.030"  thick.  stood  up  unshattered  by  150-Ib  bontbs  dropped  1 
at  a distance  of  8 ft.  In  tests  made  liv  the  Bureau  of  I 
) ard*  and  Docks,  a <|uartcr-pound  liall  dropped  20"  I 
smashed  ordinarv  glass  and  cracked  .safety  glass,  leaving  j 
a sun-burst  pattern.  But  it  required  a liall  eight  times  as  I 
heavy,  falling  from  a height  of  42",  to  penetrate  the  I 
plastics-glass  latninatc ; and  then  the  hoie  was  clean-cut,  J 
witluiut  shatter. 

( Continucd  on  page  106) 
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GOOD  NEIGHBORS  LEARN  GOOD  PLASTICS 


The  new  generation  of  our  Latin  Ameri- 
can neighbors  is  vitally  concerned  with 
the  industrial  future.  Typical  is  Fortu- 
nato  Portilla  Delgado,  a successful  young 
businessman  of  Arequipa,  Peru,  who 
realizes  the  importance  of  plastics  in 
Corning  developments  and  has  come  to 
America  to  study  at  Plastics  Institute. 
Sefior  Delgado  feels  that  a knowledge  of 
plastics  is  mandatory  to  an  intelligent 
approach  to  future  manufacturing  pro- 
cedure  in  his  country. 


It  is  gratifying  to  us  that  students  have 
come  from  many  parts  of  the  world  to 
study  at  Plastics  Institute.  It  is  an  indica- 
tion  that  the  training  we  give  is  valuable 
not  only  to  the  student,  but  to  the  indus- 
try  he  serves.  We  shall  continue  to  ex- 
pand  our  comprehensive  and  practical 
training,  enabling  our  graduates  to  make 
a real  contribution  to  the  development  of 
the  plastics  industry.  Inquiries  regarding 
our  resident  and  home  study  courses  are 
invited. 


Frands  A.  Gudger,  President  — John  Delmonte,  Technical  Director 


122  EAST  42ND  ST.,  NEW  YORK  17,  N.  Y.  * 221  N.  LASALLE  ST.,  CHICAGO  I,  ILL.  * 1 86  S.  ALVARADO  ST.,  LOS  ANGELES  4,  CALIF. 


OCTOBER  1944 


PLASTICS 


69 


Pur*  «tyren*  is  producad  by  Dow  Chemical  Co.  in  these  finlshing  plant  dlstillation  columns 


Expanded  Plant  Facilities  fox  Buna  S Ingxedient 


Bxoaden  Post -W a r Source  for  Populax  Polystyrene 


STYRENE,  basic  raw  mater  al  for  the  production  of 
the  popular  thermoplastic,  polystyrene,  has  inade  one 
of  the  outstanding  contributions  to  the  war  cffort  through 
its  part  in  the  manufacturc  of  Buna  S synthetic  rubbcr. 

Whcn  the  United  States  early  in  1942  found  itself  with 
only  sufficient  natural  rubber  to  last  through  1943,  even 
with  the  most  restricted  rationing,  synthetc  rubber  had 
to  be  substitutcd  in  a hurry.  Buna  S,  a copolymer  of 
butadicne  and  styrene,  was  choscn  for  the  bulk  of  this 
program. 

Buna  S is  produced  in  copolymer  plants  operated  by 
several  large  rubber  companies  by  reacting  styrene  and 
butadicne  in  the  ratio  of  about  1 to  3 by  weight.  The 
styrene  is  produced  from  ethylene  and  benzene,  while 
butadicne  is  the  product  of  alcohol  or  petroleum.  The 
Dow  Chemical  Co.  produccs  about  one-half  of  all  the 
styrene  through  its  plants  in  Michigan,  California,  Texas 
and  Canada,  and  three  othcr  chemical  firms  manufacturc 
the  rcmaindcr  in  West  Virginia,  Pcnnsylvania  and  Texas, 
two  of  theni  using  the  Dow  process. 

Prior  to  the  American  rubher  crisis  of  1942,  styrene  was 
bcing  used  primarily  to  make  polystyrene.  Today,  how- 
ever.  both  styrene  and  butadienc  are  both  being  produced 
in  staggering  quantities,  almost  entirely  for  Buna  S.  Rcla- 

PaiU  of  crystallln*  clarity,  «om*  traiumilting  light 
arouad  curv**.  ar*  producad  by  Pkn  Corp.  from 
polystyron*  powdar  «uppll*d  by  variou*  firnu 


TUNED  TO  TODAY’S  PRODUCTION  NEEDS 


• RESINS  ..  . Phenol-Furfural  and  Phenol- Formaldehyde 
Resins.  Other  synthetic  resins  of  many  types  for  all  purposes, 
including  low  pressure  molding. 

• MOLDING  COMPOUNDS  . . . Complete  line  of 

Phenol-Furfural  and  Phenol- Formaldehyde  molding  powders. 

• CEMENTS  ..  . Bonds  of  remarkable  strength  for  metal, 
wood  and  thermoset  plastics.  Cold-setting  boil-proof  plywood 
and  wood  bonds. 

• ADHESIVES  ..  . Hot  and  cold-setting,  for  plywood, 
paper,  glass,  cloth  and  fibre;  textile  sizing  and  proofing;  paper 
manufacturing,  also,  for  wet  strength  and  proofing  purposes. 

• OIL  SOLUBLE  RESINS  . . . For  production  of  air- 

drying  or  baking  varnishes,  protective  coatings,  and  finishes. 

•WATER  SOLUBLE  RESINS  ...  For  hot  and  cold 

moldingjhigh  and  low  pressure  molding, and  wet  web  impregnation. 

• NEW  PROCESSES  . . Dry  impregnation,  nozzleless 
injection  molding,  continuous  thermosetting  injection  molding. 


O UR  EXPERIENCE  15  AVAILABLE  TO  YOU 

DURITE  PLASTICS 

INCORPORATED 

FRANKFORD  STATION  P.  O.  PHILADELPHIA  24,  PA. 


REPRESENTATIVES  LOCATED  AT: 


3838  Santa  Fe  Ave., 
Los  Angeles  11,  Cal. 


1274  Folsam  St., 
San  Francisco  3,  Cal. 


67  Lexington  Ave., 
Buffalo  9,  N.  Y. 


352  Plymouth  Road,  245  W.  Franklin  St.,  2711  Olive  St.,  4851  S.  St.  Louis  Ave., 
Union,  New  Jersey  Morrisville,  Pa.  St.  Louis  3, Mo.  Chicago  32,  III. 
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Hightrequency  radio  coils  and  tube  socket  designs  based  on 

Dow  "Styron''  (polyslyrene)  and  its  high  dielectric  strength 

tivcly  niinor  quantities  of  styrene  are  now  going  into 
high-priority  polystyrene  produetion  for  the  Army  and 
Navy.  After  the  war  a very  large  styrene  produetion 
will  probably  continue  going  into  Buna  S produetion,  while 
at  the  same  time,  an  increasing  produetion  will  begin 
pouring  into  the  plastics  market.  Butadiene  will  prob- 
ably  continue  to  be  used  almost  entirely  for  synthetic 
rubber. 

Styrene  has  been  known  to  man  since  1831  when 
Bonastre  first  isolated  styrene  by  distilling  liquid  storax 
where  it  occurs  in  mixture  witli  various  cinnamic  deriva- 
tives.  Polystyrene,  one  of  the  oldest  synthetic  resins  and 
a currcntly  popular  thermoplastic,  has  been  known  almost 
as  long,  having  been  prepared  in  1839  by  E.  Simon.  Prac- 
tical  usage  of  styrene  and  polystyrene,  however,  came  only 


after  nearly  a century  had  elapsed.  Dow  develop 
work  on  styrene  began  in  1931,  and  by  June,  1935,  ei 
mercial  produetion  was  under  way  in  Midland,  Mi 
Oetol)er  of  1937  saw  a new  ethylbenzene  dehydrogenati 
plant  swing  into  produetion  in  Midland  to  be  followed 
November  by  a new  full-scale  finishing  plant  which  pi 
duced  50,000  lb  of  styrene  that  month. 

At  Midland  in  1940  new  type  dehydrogenation  unil 
and  more  efficient  equipment  were  introduced  into  tli 
finishing  plant.  The  years  1941,  1942,  and  1943  each  sa' 
addition  of  more  dehydrogenation  units,  and  1943  saw  an| 
other  finishing  plant  and  two  more  ethylbenzene  plants  joi 
the  parade  in  Midland. 

When  the  call  for  huge  new  synthetic  rubber  pla 
canie  in  the  Spring  of  1942,  Dow  was  called  on  by  gov 
emment  agencies  to  build  and  operate  for  the  governti 
three  new  styrene  plants,  two  in  the  United  States  ai 
one  in  Canada  operated  for  Polymer  Corp.,  the  Canadi 
Government  agency  responsible  for  that  country’s  rubt 
program. 

Some  idea  of  the  size  of  the  Velasco,  Tex.,  plant 
shown  by  the  steam,  electric  power  and  water  load  of  tht 
plant.  Heat  in  the  form  of  steam  is  supplied  in 
amount  sufficient  to  take  care  of  all  heating  and  cookinj 
for  the  residents  of  an  average  American  town  of  25,00( 
people,  electric  power  sufficient  for  50,000  people,  ai 
water  sufficient  for  300,000  people.  The  water  is  recir- 
culated  through  a forced  draft  cooling  tower,  however 
and  thus  only  about  5%  is  lost. 

The  fundamental  chemical  reactions  involved  in  this 
plant  are: 

(1)  Callr  + CoHa  — > C0H5-C2H5,  or  ethylene  gas  re- 
acted  with  benzene  to  give  ethylbenzene. 

(2)  CuHj-CaMr,  — * CeHtv-CaHa  + Ha,  or  ethylbenzene,  a| 
liquid,  submitted  to  dehydrogenation,  resulting  in  styreoejf 
a li(|uid,  and  free  hydrogen  which  is  exhausted  into  the  air. 

Benzene  is  obtained  from  Pittsburgh  steel  ntills,  l>eing 
a by-produet  of  the  steel  blast  furnace  coke  oven,  and  is  8 
barged  to  Velasco  via  the  Mississippi  Waterway  and  Intra-I 
Coastal  Canal  Systems.  Ethylene  gas  made  from  petro-l 
leuni,  comes  to  Velasco  through  the  pipeline  from  Texas I 
City : ethylene  is  produced  by  cracking  refinery  or  natura)  I 
gasoline  plant  gases. 

These  basic  materials  cotnc  to  inventory  at  Velasco  toj 


These  "Styron"  3crew-on  caps  tor  acid  and  alkali  r ©agent 
bottles  are  produced  in  varied  colors  to  identify  contents 


All  parts  of  this  juice  extractor  are  made  of  polystyrene  "Styron"  instrument  and  door  panels  for  refrigerators 


mpply  four  series  of  plants,  each  of  the  series  known  as 
i train,  its  three  plants  consisting  of:  (1)  ethylbenzene 
iroduction;  (2)  ethylbenzene  cracking  and  (3)  styrene 
finishing.  Each  of  these  trains  can  operate  independently 
if  the  others.  The  12  plants  of  the  four  trains  involved 
ire  spaciously  located  to  isolate  any  possible  hazard,  for 
the  materials  being  handled  are  highly  inflammable. 

Each  train  involves  three  Processing  steps  in  a series, 
;ach  occupying  the  facilities  of  a single  plant.  The  first 
plant  accomplishes  the  chemical  phenomenon : 


H H 


Ethylene  Benzene  = Ethylbenzene 

IFor  this  reaction,  ethylene  gas  is  bubbled  into  benzene 
Ifquid  in  large  reactors  known  as  alkylators.  A catalyst 
is  employed  to  bring  about  the  reaction.  Sonte  diethyl- 
benzene  and  other  polyethylbenzenes  are  formed  along 
Iwith  ethylbenzene;  hence  the  alkylate  liquor  from  the 
■ reactors  must  be  distilled  to  separate  into  fractions  the 
unreacted  benzene,  the  ethylbenzene,  and  the  polyethyl- 
benzenes. This  distillation  is  accomplished  in  conventional 
bubble  plate  columns  varying  in  diameter  from  4 to  7 ft 
and  in  height  up  to  80  ft.  The  ethylbenzene  obtained  by 
this  distillation  is  forwarded  to  the  second  plant  where  it 
is  dehydrogenated.  The  benzene,  diethylbenzene,  and 
polyethylbenzenes  are  recycled  in  the  first  plant  for  further 
(Continued  on  page  94) 


Granule  blending  assures  uniformity  of  polystyrene  powder 


THE  continuous  injection  niolding  and 

plastic  and  rubber  materials — long-sought  objective  of 
the  industry — is  reportcd  by  Chrysler  Corp.  to  have  been 
achievcd  with  a new  machine  which  in  performing  both 
operations  has  made  it  possible  to  produce  objects  of  ex- 
traordinary  sizc  and  complcx  shapes  and  tubing  of  practi- 
cally  unlimitcd  lcngth. 

Among  the  products  injection-molded  in  one  continuous 
operation  by  the  machine  is  an  8-lb  thermosetting  battcry 
case,  which  has  an  interior  of  complcx  design.  This  was 
accomplished  in  less  than  5 min  using  128  oz  of  plastic 
material,  as  compared  with  the  closest  ntaximum  of  36  oz 


Continuous  Injection 

and  Extruding 


New  Machine  Pexiozms 
Operations;  Cuts 
on  Time  with 
Worm  Feed 


achievcd  by  another  injection  molding  machine. 

Varied  Operations 


Walter  P.  Cousino.  invontor  oi  Iho  machino,  romovei  a 
mat  ol  144  synthetic  rubber  Unk  bushings  as  operator 
leeds  a roll  of  rubber  into  the  injection  head  above 


Other  itcms  manufacturcd  advantageously  and  easily 
on  the  new  machine  include  extruded  thermosetting  plast  c 
paper-filled  tubes  of  IJ4*  ID  and  with  yi“  walls,  pro- 
ducer! in  expcrirnents  with  cases  for  incendiary  bombs.  A 
similar  itein  was  produced  without  the  papcr  filler. 

Extruded  thermosetting  plastic  paper-filled  tubes  of  2'A" 
ID  with  %’  walls  wcrc  successfully  turned  out  in  the 
course  of  cxperiments  for  the  manufacture  of  rockct- 
launching  tubes.  Also  produced  in  the  same  expcrirnents 
were  similar  tubes  without  the  papcr  filler,  but  with  5' 
ID  and  %’  walls. 

In  searching  for  a substitute  for  wooden  pancls,  the 
machine  produced  a thermosetting  plastic  paper-filled  bar. 
It  turned  out  a thermosetting  plastic  paper-filled  butt  and 
nose  for  the  tubes  (mentioned  above)  used  for  incendiary 
bomb  cases. 

A mat  composcd  of  144  synthetic  rubber  link  bushings 
for  »hock  ahsorbrr»  i»  produced  on  the  machine  licensed  to 
Monroe  Auto  Kquipment  Co.,  Mort  roe,  Mich.  A link  of 
nibber  is  fed  into  the  injection  head.  and,  free  of  flash 
or  waste  material,  the  mat  of  bushings  comcs  from  the 


machine  in  3 min.  This  machine  can  also  produce  a spe- 
cial  type  of  rubber  gaskct  5'  in  diameter  and  14“  thick 
used  in  aircraft  engines,  and  a synthetic  rubber  seal  used 
in  place  of  a gasket  in  scaling  metal  pipelines,  and  thermo- 
plastic  and  natural  rubber  carburetor  bowls.  The  new 
machine  pcnnits  manufacturcrs  to  inject  material  in  a 
continuous  strcam  as  long  as  there  is  mold  area  to  be  filled. 
Different  dies  can  be  used  for  different  sizes  of  products 
with  the  sante  continuous  injection  head. 

Construction 

The  continuous  injeetor  consists  of  a hopper  from 
which  the  raw  material  is  fed  into  a heating  cy linder 
where  it  is  churncd  to  achieve  an  even  mixture.  Then 
worm  scrcw  pressures  up  to  22,000  psi  force  the  material 
through  a nozzle  clamped  to  an  opening  where  it  mcets 
the  die  plates,  which  are  moved  by  hydraulic  pressurc. 
When  all  corncrs  of  the  mold  are  filled,  back-prcssure 
(Continucd  on  f>age  108) 
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THE  OlD  WAV  IV/TH 


HAND  OPERA  TiOHS 


rf*tct  a SPEED  NUT  is  a self-ioclcing  nut,  too,  that  weighs  less, 
stops  vibration  loosening  and  cuts  assembly  costs  40-50%  . . . 


4.  Applying  wrench 


The  SPEED  NUT  method  requires  only  3 
hand  operations  as  shown  in  photos 
above.  And  only  2 parts  are  needed  in- 
stead  of  3.  Why  go  through  5 hand 
operations  when  only  3 are  necessary? 
Why  handle  3 parts  when  only  2 are 
required?  For  an  eye  opener  on  the 
economies  of  the  SPEED  NUT  system  just 
multiply  this  40%  motion-saving  by  the 
millions  of  fasteners  you  use  per  month. 
Then  add  to  that  the  saving  by  elimi- 
nating  1/3  of  the  parts.  Your  figures 
will  amaze  you.  The  winning  products 
in  postwar  competition  will  be  those 

F A S T E S T T H I N G S 


that  are  assembled  faster  and  profected 
against  loosening  from  vibration.  Bil- 
lions  of  SPEED  NUTS  were  used  before 
the  war  and  on  war  products,  too.  More 
billions  will  be  used  on  postwar  prod- 
ucts. Over  2,000  shapes  and  sizes,  Engi- 
neers  who  move  up  faster  are  those 
who  know  how  to  make  assembly  lines 
move  faster.  Write  for  literature. 

TINNERMAN  PRODUCTS,  INC. 

212  7 FULTON  RO  AD,  CLEVELAND  13,  OHIO 
In  Canada:  Wallace  Barnes  Co.,  Ltd.,  Hamilton,  Ontario 
In  England:  Simmonds  Aerocessories,  Ltd.,  London 

IN  FASTENINGS 
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PLASTICS'  Washington  Correspondent 


THE  most  solid  and  sober  elements  among  the  re- 
sponsible  ofticials  in  Washington  think  decidedly  the 
shift  to  peacetiine  existence  will  not  be  accotnpanied  by 
widcspread  unemployment  and  industrial  paralysis.  They 
anticipate  some  sharp  very  local  production  logjams  with 
strictly  local  unemployment,  but  they  think  there  will  be 
relatively  few  of  these,  and  that  none  will  last  long, 
not  long  enough  even  to  have  much  effect  upon  the  sweep- 
ing  rush  to  supply  what  we  need  to  fill  the  vaeuum 
created  by  the  war,  and  to  fill  the  void  of  almost  in- 
comprehensible  destruetion  in  Europe  and  in  Asia. 

There  are  now  under  way  preparations  to  produce 
1,000,000  telephone  sets  for  eivilian  use;  and  a relatively 
large  number  of  alarm  clocks.  There  has  been  cons:der- 
ablc  momentum  in  production  of  artificial  limbs  and 
other  orthopedic  specialities.  Strippings  and  other  rejeets 
of  vinyl  chloride  resins,  with  consent  of  WPB,  shortly  are 
expectcd  to  start  a substantial  production  of  plastic  soles. 
Back  in  June,  750,000  yards  of  nylon  cloth  found  un- 
suitablc  for  parachutes  and  other  military  uses  was  re- 
leased  for  eivilian  use  as  fabric. 

The  lack  of  plasticizers  is  the  chief  obstacle  to  eivilian 
production,  and  is  regarded  as  the  main  interference  with 
quick  reconversion. 

Government  Interest  in  Plastics 

Government  ofticials  fear  that  scnsationalism  and  the 
attempt  to  glamorize  plastics  may  seriously  hann  the  busi- 
ness in  its  operations  and  in  the  security  market.  For  this 
reason,  they  exercisc  considerable  caution  in  discussing 
plastics  with  non-plastics  persons. 

The  Bureau  of  Foreign  and  Domestic  Commerce  is 
keenly  interested  in  the  subjeet  of  plastics,  and  in  the 
very  near  future  will  publish  an  exhaustive  report  on  the 
Brazitian  plastics  industry.  Brazil  is  onc  of  the  most 
active  plastics  countries  of  South  America,  and  it  is  re- 
ported  the  Foreign  Economic  Administration  is  now 
trying  to  persuadc  WPB'»  Chemicals  Bureau  to  permit 
the  exportation  of  plastics  molding  machinery,  injeetion 
and  extrusion,  to  Brazil. 

Fhc  growing  interest  in  plastics  within  Government 
it  sel  f is  indicated  by  the  request  for  a report  on  the 
subjeet  by  the  Way»  and  Means  Committec  of  the  House 
from  the  U.  S.  Tariff  Commission.  The  report  is  under- 
stood  be  in  the  course  of  preparation  by  Dr.  B.  F.  Bergen 
of  the  Chemical  Division,  which  i»  headed  by  I>r.  James 
H.  Ilibhen.  Dr.  Hibhcn  recently  published  a Summary 
Report  on  the  Production  and  Sale*  of  Synthetic  Resins 
during  IW.  This  i»  the  first  report  of  the  kind  during 
the  war  period.  It  doe»  not  indude  any  produet»  which 
are  in  the  least  dehatable.  As  i»  well  known  manv  Prod- 
ucts are  frequently  incltided  which  are  oecasionally  ques- 
tionefl,  although  generically  they  might  he  justified  as 
conting  within  the  classification  of  synthetic  resins.  With 
these  strict  limitations  the  U.  S.  Tariff  Commission  re- 


port indicates  the  total  of  synthetic  resins  for  1942  j 
amounted  to  297,000,000  pounds,  while  in  1943  the  total  j 
was  379,000,000  pounds.  From  another  source  comes  the  ' 
informal  information  that  Government  records  appear  to  1 
show  that  all  types  of  plastics  materials  produced  in  1943,  j 
ineluding  2,000,000  pounds  of  casein  and  soyabean  prod-  I 
uets,  also  lignin,  wood  wastes,  powders,  etc.,  total  an  j 
aggregate  of  760,000,000  pounds,  of  which  approximatcly  j 
one-third  went  into  coatings. 

More  Business 

After  a meeting  with  more  than  100  weavers,  throwsters  I 
and  finishers  of  nylon,  in  the  olfices  of  the  National  | 
Federation  of  Textiles  at  New  York,  the  War  Depart-  4 
ment  announced  it  is  procuring  28,000,000  square  yards  1 
of  nylon  before  Januarv,  a twill  to  be  used  as  material  for  1 
light-weight  ponchos;  woven  netting  for  insect  bars,  head  i 
nets  and  jungle  hammocks;  taffeta  for  special  itenis  such  ] 
as  sleeping  bags.  The  new  purchases  are  in  addition  to  I 
15,000,000  yards  in  process  of  production. 

The  Quartermaster  General’s  Office,  and  the  Brooklyn  | 
Polytechnic  Institute  together  with  the  National  Research  | 
Council  are  seeking  to  find  a way  to  make  plastic  fabrics 
stronger  and  lighter.  Phthalate  plasticizers  being  criti-  ] 
cally  short,  the  investigators  are  trying  to  find  formulae  ] 
for  new  plasticizers.  The  purpose  is  to  use  the  materials 
for  raincoats,  ponchos,  mountain  tents,  shelter  tents,  I 
ground  sheets,  parkas,  trousers.  jungle  hammocks,  water* 
proof  bags,  and  gas-protective  itents.  Plastic  films  also  ! 
are  being  developed  for  use  as  protective  coverings  for 
food  and  other  supplies  which  must  be  protected  from  ] 
moisturc  in  shipment.  From  the  National  Farm  Chemurgic  ‘ 
Council  word  has  come  to  Washington  that  the  National  i 
Dairv  Products  Corporation  has  produced  a textile  from  , 
casein  of  skim  milk  that  is  soft,  fleecy,  with  many  quali-  j 
ties  of  natura)  animal  fibers.  It  is  called  Aralac.  It  ^ 
has  been  made  up  in  soft  woollv  coatings:  harder  finished  i 
worsteds : eoverts : flannels,  gabardines,  serges,  challis,  and 
light  linens:  also  in  pile  fabrics.  It  is  reported  million»  ] 
of  pairs  of  half  hose  and  anklets  have  been  knitted  of 
Aralac.  It  is  moisturc  absorhent,  has  made  many  good 
sweater*,  wartn  blankets,  and  has  been  used  in  making 
wigs.  It  is  reported  to  drape  well.  and  is  good  material 
for  tailoring.  From  50,000,000  to  60,000,000  pounds 
skimmed  milk  is  availablc  to  produce  the  material  each 
year.  The  casein  is  ground  into  powder,  mixed  with 
sevcral  chemical»,  and  extruded  through  spinnercts.  The 
result  is  a rope-like  tape  called  tow,  which  after  scveral 
chemical  treatments  isdried  and  cut  into  staplc  lengths,  and 
l>aled  in  500  pound  lots.  It  is  then  ready  for  the  yarn  spin-  i 
ning  mill.  It  may  be  blende»!  with  wool,  rayon,  cotton,  or 
any  combination,  up  to  50%.  . . . Department  of  Cont-  j 
incrcc  has  a report  that  an  Institute  of  Plastics  has  been 
established  in  New  Zealand  to  develop  the  industry  in  the 
antipodes.  end 
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the  Extruded  Plastic  Tubing 
with  "no  end  of"  end  uses 


WATO> 


Giant  bombers,  card-index  files,  sunstills,  plumbing 
fixtures,  black  lights,  musical  instruments,  freezing 
coils,  floating  lanterns,  fountain  pens  . . . 

They,  and  hundreds  of  other  unrelated  products 
are  proving  the  versatility  and  practicability  of 
Tulox  Extruded  Plastic  Tubing. 

Tulox  is  manufactured  by  our  exclusive  process 
from  many  different  base  resins,  in  simple  or  compli- 
cated  cross-sections  and  to  micromatic  tolerances. 
Tulox  can  be  in  color  or  colorless— transparent,  trans- 
lucent  or  opaque. 

Tulox  has  proved  itself  on  the  fighting  fronts  and 
in  industry— and  has  taken  its  well-earned  place  as  an 
important  material  in  its  own  right. 

Tulox  Tubing  is  not  "just  another  plastic  tubing.” 
It  is  a quality  product  with  unusually  interesting  pos- 
sibilities  for  today  and  post  war. 

. . . and  it  may  solve  one  of  your  problems  as  it  has 
solved  so  many  others. 

Write  for  Tulox  end-use  photos  and  data  sbeet. 

Extruded  Plastics,  Inc* 

NEW  CANAAN  AVE.,  NORWALK,  CONNECTICUT,  U.S.A. 

IN  CANADA:  DUPLATE  CANADA,  I.TD., 

PLASTIC  DIVISION,  OSHAWA,  ONTARIO 
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What  is 


in  Molded  Plastics? 


Good  design  in  molded  plastics  is  design  that  utilizes  the 
' characteristics  and  properties  of  plastic  materials  to  the 
best  advantage.  Naturally,  that  requires  an  intimate  knowledge 
of  materials,  methods,  and  techniques. 

An  excellent  example  of  what  we  mean  is  the  hinged  cover  and 
bezel  of  the  “Megger”  Insulation  Tester  (shown  above)  molded 
by  CM  PC.  for  James  G.  Riddle  Company  of  Philadelphia.  Instead 
of  resorting  to  drilling  and  inserting  hinge  pins,  CMPC  designers 
and  engineers  found  a betler  way.  Bezel  and  hinged  lid  are 
produeed  in  only  two  parts  without  the  use  of  metal.  The  flexiblc 
bezel  (molded  of  cellulose  acetate  butyrate)  can  be  bent  slightly 
for  easy  assembly.  When  attached  to  the  case  it  is  held  rigid 
forming  a substantial  hinge. 

Simple,  isn’t  it?  No  magie  ...  no  hocus-pocus.  Just  good 
conunon  sense  coupled  with  the  “know-how”  that  comes  only 
with  practical  expcrience  in  plastic  molding. 

If  you  are  planning  a molded  plastic  part,  why  not  call  in  a 
CMPC  Development  Engineer  who  can  apply  this  “know-how" 
to  your  own  problems?  llis  knowledge  and  experiencc  as  well 
us  that  of  our  entire  organization  are  at  your  disposstl,  togelher 
with  the  resources  of  the  largest,  lKist  equipped  custom  molding 
plant  in  the  Middle  W est.  WTite  us  today.  Your  request  incurs 
no  obligation. 

CHICAGO 

MOLDED 

PRODUCTS 

CORPORATION 

COMPRESSION,  INJECTION,  AND  TRANSFER  MOLDING  OF  ALL  PLASTIC  MATERIALS 


1031  North  Kolmor  Chicago  51,  Illinois 
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Reduces  Effects  of  Solvenls  on  Cellulose 

Tennessee  Eastman  Corp. 

Kingsport,  Tenn. 

A method  whereby  the  usefulness  of  cellulose  ester  plastics, 
,uch  as  its  Tenite  I (cellulose  acetate)  and  Tenite  II  (cellu- 
lose acetate  butyrate),  may  be  increased. 

It  has  found  that,  by  producing  surface  hydrolysis  (the  re- 
onversion  of  the  surface  composition  back  toward  cellulose) 
>f  the  molded  plastic,  the  effects  of  exposure  to  certain  or- 
:anic  solvents  are  largely  overcome,  and  cellulose  plastic 
irticles  may  be  immunized  against  the  action  of  solvents  such 
is  are  encountered  in  the  Army’s  nevvly  developed  insect  re- 
pellents. 

1 Contact  vvith  some  solvents  or  solvent  plasticizers  causes 
cellulose  ester  plastics  to  become  tacky,  to  swell,  or  distort. 
The  more  active  solvents,  such  as  acetone  or  acetic  acid,  will 
linally  dissolve  the  base  material  upon  continued  contact. 

Surface  hydrolysis  is  obtained  by  dipping  the  cellulose  ester 
blastic  in  a solution  containing  an  active  hydrolyzing  agent, 
,uch  as  sodium  hydroxide,  and  a softening  or  penetrating  agent, 
such  as  methanol.  The  hydrolyzed  layer  produced  should  be 
ipproximately  0.002  to  0.003".  After  a thorough  rinsing  in 
.vater,  the  hydrolyzed  samples  are  dried,  preferably  in  a 
150°  F oven. 

This  form  of  solvent  resistance  makes  possible  cleansing 
uperations  on  articles  molded  from  cellulose  ester  plastics 
iwhich  have  not  hitherto  been  considered  practical.  Surface 
hydrolysis  does  not  give  immunization  against  continued  expo- 
sure  to  very  active  solvents,  such  as  acetone  and  the  Cellosolves. 

The  physical  properties  of  the  dipped  plastics  are  appar- 
ently  unchanged  by  the  treatment.  Tests  for  flow  temperaturc, 
elongation,  tensile  strength,  moisture  absorption,  and  leaching, 
tun  on  dipped  and  undipped  samples,  showed  no  difference 
between  the  two  lots,  indicating  that  the  toughness  of  the 
plastic  is  unimpaired  by  surface  hydrolysis (100) 


"Plexiglas"  Camera-Range  Finder 

Rohm  & Haas  Co. 

Philadelphia,  Pa. 

j Recent  application  of  this  transparent  plastic  to  a usc  de- 
manding  strict  accuracy.  The  finder  guides  reconnaisance  pho- 
jtographers  in  gaging  the  field  their  lenses  cover  from  various 
laltitudes. 

| The  finder  is  molded  in  a single  operation,  even  to  the  mount- 
ling  hoies  and  undercut  flange,  but  is  opaqued  where  required. 
|The  acrylic  is  as  transparent  as  optical  glass  but  less  than 
half  as  heavy,  flexible  and  difficult  to  shatter ; can  be  machined 
land  threaded  like  any  soft  metal (101) 


To  simplify  for  our  readers  the  task  of  obtaining  de- 
tailed  information  regarding  the  new  products,  proc- 
esses  and  trade  literature  described  herein,  PLASTICS 
offers  the  prepaid  postcard  inserted  here. 

In  rapidly-moving  times  such  as  these,  keeping  up 
with  every  latest  development  in  one's  field  is  a "must." 
War's  insatiable  demand  for  swifter  production,  and 
the  competitive  drive  toward  lower  manufacturinq 
costs  require  that  all  avenues  leading  to  a solution  of 
these  problems  be  explored  thoroughly. 

Each  item  in  this  section  is  keyed  with  a number, 
which  should  be  entered  on  the  postcard  to  facilitate 
identifying  the  exact  product,  process  or  publication 
about  which  information  is  desired. 
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Injection  Molding  Machine 

Hydraulic  Press  Manufacturing  Co. 

Mount  Gilead,  O. 

Capable  of  injection-molding  thermoplastic  materials  up  to  a 
capacity  of  16  oz. 

The  machine  (above)  has  a double-acting  ram  as  part  of  the 
hydraulic  mold  clamp,  also  a movable  die  head — a solid  steel 
forging,  arranged  so  that  it  can  be  moved  forward  hy- 
draulically  to  permit  automatic  retraction  of  the  mold  from  the 
nozzle  tip,  thus  breaking  the  sprue.  To  allow  for  easy  access 
to  the  heating  chamber,  the  die  head  can  be  moved  forward 
hydraulically  until  the  chamber  is  clear,  thus  permitting  the 
operator  to  inject  material  into  the  atmosphere  without  enter- 
ing  mold (102) 


Determines  Relative  Porosities 

B.  F.  Goodrich  Co. 

Akron,  O. 

An  apparatus  which  can  determine  the  relative  porosities  of 
materials  by  the  degree  of  vacuum  in  a chamber. 

The  device  provides  a mechanism  which  draws  air  or  gasses 
through  the  material,  indicating  the  rate  of  flow.  The  appa- 
ratus was  originally  designed  for  testing  the  porosity  of  sponge 
rubbers,  but  it  has  other  applications.  Small  and  compact,  the 
unit  can  be  easilv  lifted  and  transported  with  one  hand. . . (103) 


Plug  Gage  Collets  of  "Tenite" 

Turner  Gauge  Grinding  Co. 

Ferndale,  Mich. 

Black  and  red  collets,  tapered  and  slotted  to  fit  standard  plug 
gage  handles  to  increase  the  life  of  the  gaging  surfaces  (photo 
below) . 

Use  of  Tenite  prevents  scratching  or  burring  of  the  surfaces 
and  permits  most  of  the  gage’s  length  to  be  used.  As  the 
“go”  and  “no-go”  ends  are  worn  beyond  allowed  tolerances, 
they  are  simply  cut  off  and  an  unused  end  is  ready  for  gaging. 
The  color  red  permits  quick  identification  of  the  “no-go”  parts. 

Notching  the  shoulder  of  the  collet  for  an  end  wrench  facili- 
tates  resetting.  A thin  slot  the  length  of  the  collet  takes  uo 
slack  in  the  locked  position.  Two  shallow  flat  surfaces  on  the 
taper  make  possible  dimensional  adjustment  under  pressure. 
The  gauge  handles  are  also  made  of  Tenite (104) 
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Melal-Plaled  Plastics  for  Commulalors 

Metaplast  Co. 

New  York.  N.  Y. 

Intricately-designed  units  can 
be  produced  by  using  metal 
plating  over  therrnoplastic  ma- 
terials. Grooves  and  depressions 
are  molded  or  machined  wher- 
ever  contact  surfaces  are  de- 
sired.  These  are  then  built  up 
flush  with  the  non-conductive 
surface  by  Metaplating  silver  or 
any  other  desired  metal.  The 
surface  of  the  commutator  is 
then  ground  mirror-smooth. 
This  makes  the  commutator  into 
a conductor-non-conductor  unit  which  can  be  produced  in  any 
shape  desired  with  any  commutating  contour,  at  considerable 
time  and  labor  saving  (photo  above). 

A flat  unit  having  83  conducting  segments  0.005"  wide  and 
separators  0.012"  wide  has  hitherto  been  made  by  stacking  alter-  • 
nately  small  shects  of  silver  and  Bakelite  on  a threaded  brass  I 
shaft  insulated  with  a Bakelite  bushing.  The  whole  assembly  i 
had  to  be  clampcd  together  with  a nut  on  each  end  of  the* 
shaft,  with  the  clamping  pressure  often  causing  the  plastic' 
separators  to  cold  flow  above  the  commutating  surface.  Each 
segment  had  to  be  soldered  to  one  of  two  circuits,  making  a 
total  of  83  soldered  joints. 

The  new  method  involves  molding  of  the  commutator  with 
0.005"  grooves  for  the  conducting  segments  and  two  wide 
grooves  for  the  connections.  After  Metaplating  and  grind- 
ing smooth,  the  commutator  is  complete  with  connections  anc 
without  necessity  for  soldering.  The  molded  part  varies  only 
0.005"  in  length,  thus  eliminating  separate  calibration  charts 
for  each  instrument.  Clamping  is  eliminated,  as  are  also  the 
gaps  between  conductor  and  insulator (105) 


"Saran"  Tubing  in  Fumigation 

Dow  Chemical  Co. 

Midland.  Mich. 

Use  of  transluccnt  Saran  tubing  in  fumigation  of  boxcars 
to  prevent  the  development  of  food  infestation.  The  applica- 
tor  is  manufacturcd  by  the  Arrow  Products  Co.  of  Carlstadt, 
N'.  J.  The  method  allows  fumigation  from  outside  the  car, 
simply  by  placing  1 lb  cans  of  methyl  bromide  in  the  applica- 
tor,  which  punctures  the  can,  allowing  the  gas  to  escape. 

This  permits  ovcrnight  fumigation,  a timc-saving  factor  of 
importance  whcn  vast  quantities  of  vital  foodstufls  must  be 
protccted  against  infestation. 

The  end  of  the  tubing  is  plugged  with  an  ordinary  bolt  with 
two  small  hoies  drilled  on  the  sides  of  the  tubing  near  the  plug, 
which  allows  the  gas  to  escape  to  cither  end  of  the  car  above 
the  load.  This  apparat  us  may  also  be  uscd  in  vault  fumiga- 
tion. Saran  tubing  has  proved  to  be  highly  adaptable  to  this 
type  of  fumigation  because  of  its  chemical  resistance  and  its 
flexibility,  the  latter  simplifying  installation (106) 


Plastic  Identification  Card 

Photodenticator 
Chicago.  111. 

Provides  protcction  for  identificalion  cards,  photographs  and 
documents  in  a moisture-tight  fire-resistant  coating  of  trans- 


parent material 
which  projccts  over 
the  cdge  of  the 
card  about  Jf". 
The  cdge  is  scaled 
with  a moisture- 
tight  joint  (photo 
left). 

Thickness  of  the 
card  after  bcing 
enclosed  in  the 
plastic  is  from  0.01 
to  0.02"  The  ma- 
terial is  scaled 
under  5000  psi  at 


235*  F to  completely  endose  the  item  being  protccted.  In  thi 
case  of  Identification  cards,  to  make  the  card  non-counter 
feitable,  a second  photograph  of  the  individual  may  be  sensi 
tized  on.  to  the  enclosed  card (107) 


Versatile  Tape  Insulator 

Irvington  Vamish  & Insulator  Co. 

Irvington,  N.  J. 

A plastic  tape  with  diverse  applications  in  the  electrica 
field,  including  insulating  wires,  cables  and  electrical  equip- 
ment ; splicing  cables ; and  protecting  wiring,  piping  and  mate- 
rials exposed  to  corrosive  fumes,  oil,  grease,  acids,  alkalis  oi 
moisture. 

Flexible  and  elastic,  Fibron  tape  is  manufactured  from 
Vinylite  resin,  is  heat-sealing,  flame-resistant,  and  high  in  di- 
electric  and  mechanical  strength (108) 


Properties  of  "Fibron"  Tape 

Tensile  strength  (psi) 


Dielectric  strength  (0.012" — v/mil) 

Low  temperature  flexibility  (*C) 

Elongation  (%) 

Power  factor  @ 30*  C [%): 

60  cydes  

I kilocycle  


1700 

1000 

—40 

250-400 


Dielectric  eonstant  @ 30*  C: 

60  cycles 

I kilocycle 

Bonding  temperature  (°C)_ 


..approximately  150 


"Plaskon"  Magnifying  Unit 

Boyer-Campbell  Co. 

Detroit.  Mich. 

Plaskon  urea-formaldehyde  molding  compound  is  utilized 
in  a combination  magnifying  lens  and  lamp,  termed  the  Super 
Sight,  a compact  unit  combining  magnification  and  properly- 
directed  light  to  meet  the  exacting  requirements  of  doctors, 
surgeons,  dcntists  and  dermatologists.  It  is  also  being  used  J 


in  large  numbcrs  by  industrial  personnel  doing  inspection,  fine 
assembly  and  high-precision  work  (photo  above). 

The  frame,  including  the  reflector  of  the  lamp,  is  molded 
in  one  piece  of  Plaskon,  an  electrical  insulator.  The  Plaskon, 
which  makes  the  frame  attractivc,  light  in  weight,  easy  to  clcan 
and  shatter-resistant,  is  inert,  and  resists  the  effeets  of  water, 
oils,  comraon  organic  solvents,  and  does  not  discolor,  tamish 
or  corrode.  Mounted  on  stand  or  connectcd  to  clamp-on  de- 
vicc,  the  Plaskon  molded  color  unit  can  be  moved  to  any  posi- 
tion  desired  with  finger-tip  control (109) 


Portable  Dust  Collector 

Dust  Filter  Co. 

Chicago.  111. 

Kemoves  dangerous  and  obnoxious  dusts  arising  from  indus- 
trial operations,  first  by  the  centrifugal  separation  of  the  dust 
from  the  air,  and  second,  by  impinging  it  on  the  filter  surface, 
maintaining  a eonstant  static  air  suetion  of  more  than  4"  HjO 
at  a vclocity  of  over  500  linear  fpm.  Wcighing  from  75  to 
200  lb,  the  units  range  in  height  from  30  to  51".  The  filter 
consists  of  two  cormgated  layers  of  wire  mesh  covered  with 
60-mcsh  filter  cloth.  Filtcrcd  air  is  discharged  through  a sound- 
muffler. 

Rcmoval  of  dust  is  essential,  the  firra  points  out,  not  only  to 
protect  personnel,  but  also  to  keep  abrasive  or  corrosive  dustt 
from  valuablc  equipmcnt (110) 
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jnproved  Lat  ex  Insulalion 

Ij.  S.  Rubber  Co. 

Jew  York,  N.  Y. 

| Nubun,  a new  synthetic  rubber  latex  insulation  for  power, 
ghting  and  communication  cable,  which  will  permit  the  design 
f new  types  of  wire  and  cable  with  improved  electrical  and 
hysical  characteristics. 

Qualities  include  flexibility,  impermeability  to  water,  lami- 
ated  construction ; perfect  centering  of  the  conductor  to  pro- 
uce  an  insulated  wire  of  maximum  conductivity  and  minimum 
iameter ; exceptional  homogeneity  following  vulcanization ; 
!:igh  dielectric  strength  and  insulation  resistance;  low  specific 
[ 'onductive  capacity;  good  aging  qualities  because  of  the  pres- 
jnce  of  special  anti-oxidants ; and  resistant  to  severe  wear 
ecause  of  the  latex  process  in  which  the  rubber  particles  are 
, Lot  distorted  or  broken  down  by  milling.  Nubun  is  made  from 
■ j:  special  modification  of  Buna  S synthetic  rubber (111) 


ProperHes 

of  "Nubun" 

Before  After  96-Hr  Aging  !n 

Physical  Tests 

Aging  Oxygen  Bomb 

Tensile  strength  (psi)  

..  2500 2000 

Elongation  (%  In  in.) 

...  2-13  2-11 

Set  (in)  

.5/16 

Electrical  Tests 

Voltaqe  breakdown  after 
submersion  in  water  at 

room  temperature  (v/mil) - 650 

Insulation  resistance  constant  K 
after  submersion  in  water  at 

room  temperature  54,000 

Specific  inductive  capacity  at  70°  C: 

After  I day  in  water  3.0 

After  3 days  in  water. 3.2 


Self-Flaring  Plaslic  Tube  Coupling 

Packless  Metal  Products  Corp. 

New  Rochelle,  N.  Y. 

; Requires  no  flaring  tools,  since  the  flare  is  formed  as  the 
nembers  of  the  coupling  are  screwed  together  in  one  simple 
[pperation,  thus  assuring  uniform  walled  flare,  without  thin- 
Ijning  toward  the  end  to  weaken  the  tube.  The  plastic  tubing  is 
i hot  pre-heated. 

Construction  provides  a union  effect  to  eliminate  twisting 
I |and  distortion  of  the  tubing  in  installation,  as  well  as  split 
1 iends.  Only  simple  tools  are  needed.  Couplings  may  be  re- 
ised  indefinitely (112) 


Laminated  Phenolic  Gun  Plate 

Penn  Fibre  & Specialty  Co. 

Philadelphia,  Pa. 

i Use  of  canvas-base  laminated  phenolic  sheets  in  the  Colt 
pfficial  police  special  .38  cal  type  gun  butt  plate.  The  sheets 
Were  made  by  Taylor  Fibre  Co.,  Norristown,  Pa. 

' This  material  was  chosen  because  of  its  strength  and  ex- 
tremely  light  weight,  the  latter  being  of  considerable  impor- 
tance  in  the  item  produced  so  that  it  does  not  overbalance  the 
gun.  The  material  does  not  crack  easily  and  is  not  affected 
:by  weather.  According  to  the  manufacturer,  it  often  outlasts 
the  gun (113) 


Proteclive  Hand  Cream 

E.  I.  du  Pont  de  Nemours  & Co. 

Wilmington,  Del. 

| A water-resisting  hand  protective  cream  for  workers  whose 
1 1 jobs  bring  them  into  contact  with  water-soluble  cutting  oils, 
S dilute  acids,  alkalies  and  other  water-chemical  mixtures. 
i Known  as  Pro-Tek  No.  2,  it  is  intended  for  operations  where 
water  is  present  and  the  standard  water-soluble  Pro-Tek  un- 
i (suitable.  By  protecting  against  a number  of  Chemicals,  it 
eliminates  the  necessity  of  separate  creams  for  each  particular 
need. 

The  new  cream,  applied  to  the  hands  and  arms  before  start- 
,ing  work,  forms  a flexible,  slightly  greasy  film  which  acts  like 
an  invisible  glove.  One  application  lasts  from  3 to  4 hr  and 
may  be  removed  by  using  an  industrial  hand  cleanser  or  wash- 
ing  in  hot  water  with  a mild  soap (114) 


How  for  along  are  you  with  your  post-war 
designs?  If  you  have  but  a general  idea  of  the 
parts  that  should  be  made  in  plastics,  save 
valuabie  days  by  using  our  engineering  expe- 
rience.  If  blueprints  are  already  prepared, 
save  precious  weeks  or  months  by  Consulting 
us  now.  Send  for  our  Booklet  No.  2B. 
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Story  of  "Duramold" 

Duramold  Division 

Fatrchild  Engine  and  Airplane  Corp. 

Describcs  the  Duramold  proc- 
css  for  fabricating  non-strategic 
materials  into  aircraft  struc- 
tures  through  the  use  of  a plas- 
tic  combining  moldability  with 
stiffness  and  light  weight. 

Duramold,  it  is  pointed  out, 
makes  possible  the  elimination 
of  rivets  and  bolts,  permits  the 
use  of  thin  section  for  mono- 
coque  construction,  and  has  high 
resistance  to  climatic  conditions. 
It  is  a process  by  which  any  light,  fibrous  material,  such  as 
wood,  paper,  fabric  and  glass  fibre,  is  combined  with  plastic 
adhcsives  and  molded  under  controlled  heat  and  pressure  to 
provide  a structure  of  precise  dimensions.  Duramold,  according 
to  the  bulletin,  differs  from  other  bag  molding  processes  in 
requiring  higher  pressures  and  more  exact  Controls. 

The  sketch  ahove  shows  a cross-section  of  the  joint  when 
bonding  a cap  strip  to  a bulkhead  web  with  a small  high- 
frequency  generator  and  jig,  which  is  equipped  with  pneumatic 
pads  to  maintain  "fluid”  pressure  during  the  operation.  Also 
shown  is  the  method  of  shooting  current  directly  through  the 
wet  glue  lines,  searcely  heating  the  wood  at  all (115) 


Oil-Resistanl  Ligrtin  Bo  ard 

Wales-Strippit  Corp. 

North  Tonawanda.  N.  Y. 

Bulletin  No.  6,  describing  Walcsite,  a laminated  ligni 
plastic. 

The  material  is  strong  and  light,  uniformly  dense,  resistai, 
to  water,  oil,  grease  and  dilute  acids,  and  has  high  mechaH 
ical  strength.  Although  half  the  weight  of  aluminum  and  les 
than  one-fifth  the  weight  of  steel,  it  is  easily  adaptable  to  moJ 
fabricating  purposes,  and  contains  no  critical  materials. 

It  can  be  sawed,  tumed,  drilled,  tapped,  threaded  and  millrj  I 
using  metal  working  tools.  The  best  results  in  circular  sawinl 
are  obtained  with  tungsten  carbide-tipped  saws  having  4!| 
teeth,  a 14"  diameter  and  a 10“  top  bevel  on  the  teetljj 
operated  at  3600  rpm.  Band-sawing  should  be  done  at  600  fpr' 
with  a saw  having  3yZ  to  6 teeth  per  in (116 


"Walesite" — Physical  Properties* 


Specific  gravity  „ 
Tensile  strength  (psi) 


Compretsive  strength  (psi) 
Flexural  strength  (psi) 

Edgewise  

Flatwise 


...7500-12,1 


25,000-35,1 


1 6,000-20.0041 

^■ool 


16,000-20) 

Impact  strength  (Charpy  or  Izod — ft-lb  per  in  of  notch) ...0.6-O.fl 

Surface  hardness 

Rockwell  M fl 

Brinell 


Maximum  heat  resistance 

“F  ...... HZ 


174 


Moisture  absorption  (24  hr  immersion) 
Thickness  (In) 

Vt 


'/«  

'h 


3.5-4.B 
3 .0  4.i 

1.5 

0.1 


•Tests  mede  in  eccordence  with  ASTM  methods. 


And  "personal  attention"  is  iust  what  you  get  when  your  order  is  placed 
with  the  MARTINDELL  MOLDING  CO. — an  organization  large  enough  to  have 
the  most  modem  eguipment  and  methods  ior  high  grade  plastic  molding  and 
at  the  same  time  small  enough  so  that  your  particular  reguirements  are  given 
the  attention  they  deserve. 

Its  a smart  move  when  you  say  'Tm  going  to  have  it  done  by  MARTIN- 
DELL." 


82 


PLASTICS 


OCTOBER  1944 


22 


ENGINEERING 

— Weu>A  fletter 


By  LEWIS  WINNER 

Market  Research  Engineer 

Applications  . . . Methods  . . . Materials 

The  accelerated  development  of  high-frequency  equipment 
has  prompted  the  Processing  of  many  useful  plastics  such  as 
polyethylene,  polybutene  and  polystyrene.  And  now  another 
high  frequency  plastic  has  joined  this  family.  It  is  a styrene 
type  and  made  by  General  Electric.  Known  as  Textolite  1421, 
it  has  a dielectric  constant  of  2.4  to  2.5  at  300  megacycles.  Its 
power  factor  at  300  megacycles  is  0.0006  to  0.0009.  Without 
load  it  will  retain  its  form  up  to  200°  C,  being  rubber-like  only 
at  these  temperatures.  On  cooling  it  assumes  its  hard  form 
again.  The  material  is  supplied  in  rods  and  sheets.  In  rods 
the  diameters  vary  from  %"  to  2J4".  The  present  maximum 
size  of  plates  available  are  12"  X 12".  The  maximum  length 
of  the  rod  stocks  is  10". 


Physical  ProperHes  of  "Textolite"  1421 

Color. Pale  yellow  to  water-white 

Machinabilify. Good,  similarto  brass 

Specific  qravity 1.04-1 .06 

Tensile  strength  (ASTM  D-48-37 — 

psi) 10,500-12,500 

Modulus  of  elasticity  (in  tension  at 

78°  F) 1.07x10® 

Flexural  strength  (psi) 10,000-1 1,500 

Impact  strength  (Izodft-lb  per  in 

at  78°  F) 0.36-0.52 

Impact  strength  (Charpyft-lb  per 

in  at  78°  F) ...,2. 5-4.5 

Rockwell  hardness  (l/ø"  ball  60  kg 

load — H scale) 35-60 

Heat  distortion 75-80°  C 

Thermal  expansion 8.25xl0'5  °C 

Thermal  conductivity  (cal/sec/cm/ 

°C) 0.00382 

Specific  heat  (cal  per  grm  per  °C).... 0.347 

Water  absorption  (%,24hr) 0.05% 

Solvent  resistance Generally  insoluble  in  most 

solvents  but  swells  in  aro- 
matic  hydrocarbons. 


Plate  stock  having  a designated  thickness  of  0.1"  has  an 
average  weight  per  sq  ft  of  0.55  lb.  Stock  with  Vt"  thickness 
has  an  average  weight  per  sq  ft  of  3.03  lb. 

The  Charpy  and  Izod  methods  have  become  standard  practice 
in  judging  the  impact  resistance  of  plastic  materials.  Charpy 
is  the  simple  beam,  while  Izod  is  the  cantilever  beam.  In  these 
processes  the  energy  absorbed  from  a pendulum  in  breaking  a 
standard  specimen  is  measured.  The  American  Standards  Asso- 
ciation has  just  completed  work  on  an  analysis  of  methods  of 
testing  for  impact  resistance  of  plastics.  Committee  D-9  on 
Electrical  Insulating  Materials  of  the  ASTM  developed  the 
methods  described.  The  analysis  is  known  as  ASTM  D-48-43T ; 
ASA  C59.1-1944. 

Lucing  Co rd 

The  tropics  have  always  been  a challenge  to  the  plastics 
engineer,  particularly  those  engaged  in  field  material  devel- 
opment. Many  types  of  materials  to  resist  tropical  insects, 
termites  and  humidity  have  accordingly  been  developed. 
Even  waxed  twine  has  been  replaced  by  a lacing  cord  made 
of  vinylite.  The  tensile  strength  of  this  cord  is  2400  psi, 
while  its  elongation  at  break  it  250%.  Low  temperature 
flex  test  is  — 20°  C,  while  its  maximum  operating  tempera- 
ture is  70°  C.  Since  this  lacing  cord  is  used  in  telephone 
and  electronic  applications,  its  electrical  properties  were 
also  improved.  At  1000  cycles,  its  power  factor  is  0.126  (at 
30°  C).  And  at  the  same  temperature  and  frequency,  its 
dielectric  constant  is  7.4.  At  25°  C,  its  dielectric  strength 
is  0.025  v per  mil  at  900  v. 


( 


I H E art  of  fabricating  reaches  a high 
point  at  the  House  of  Plastics,  one  of 
America's  leaders  in  a specialized  field  . . . 
here  you  will  find  in  ample  quantities  both 
the  genius  to  create  distinctive  designs  and 
skilled  hands  to  transmit  design  into  pro- 
duction  where  highest  quality  is  maintained 
on  a volume  basis. 

Plastics  as  we  fabricate  them  lend  unique 
characteristics  to  a wide  array  of  finished 
articles.  Among  them  are  display  and  store 
Fixtures,  furniture  specialties  for  office  and 
home,  cosmetic  containers,  decorafive 
items,  gift  lines  and  others.  Many  new 
applications  await  only  the  war's  end  to 
become  realities.  Some  of  these  are  now 
being  planned  by  us  in  association  with 
clients. 

If  you  have  a problem  or  wish  to  investi- 
gate  a product  idea  that  fabricated  plastics 
may  solve,  we'd  like  to  hear  from  you. 
Please  write  us  fully.  There's  no  obligation, 
of  course. 


ACS  Convention  Yields 
Significant  Plastics  News 

THE  108TH  mecting  of  the  American  Chemical  Society, 
* held  recently  in  New  York  City,  brought  forth  a host  of 
papers  packed  with  discoveries  and  data  of  vital  import  to  the 
plastics  industry. 

One  significant  paper  dwelt  upon  the  vast  store  of  poten- 
tially  useful  raw  material  available  to  the  industry  in  the 
nation’s  sawdust  waste.  Delivered  by  Dr.  Donald  F.  Othmer, 
Dr.  Robert  S.  Aries  and  Dr.  Raphael  Katzen,  Polytechnic  Insti- 
tute, Brooklyn,  the  document  pointed  out  that  enough  plastics 
to  produce  the  plastic  parts  for  4,000fi00  automobiles,  1250,000 
telephone  sets  and  lOflOOJOOO  door  knobs  . . . could  be  ob- 
tained  from  as  little  as  10 % of  the  readily  available  sawdust 
waste  in  the  United  States  through  a new  process. 

The  method  involves  the  continuous  chemical  adding  of  water 
to  wood,  and  yields,  from  1 ton  of  sawdust,  more  than  1000  lb 
of  a high-grade  ingredient  for  plastics,  as  well  as  valuable 
Chemicals  as  by-products,  including  120  lb  of  acetic  acid,  60  lb 
of  furfural  and  500  lb  of  sugar,  which  could  be  converted  into 
hundreds  of  pounds  of  alcohol. 


Laft.  Dr.  Horaca  E.  RUay,  Bakalita  Corp.,  sarvad 
as  general  chairman.  Right.  Dr.  Thomas  Midglay. 
Jr.,  prasldant  ot  tha  American  Chemical  Society 


Recovery  of  the  Chemicals  is  done  by  a special  treatment  of 
the  waste  liquors  under  pressure,  which  breaks  down  thcir 
molecular  structure.  Then  othcr  Chemicals  are  added  to  absorb 
the  valuable  constituent  and  eliminate  the  water  and  impuri- 
ties  by  washing.  Liquids  used  for  washing  are  separatcd  by 
distillation  and  may  be  re-used  indefinitely. 

In  addition  to  the  plastics  produced  from  only  10%  of  the 
nation  s sawdust  waste,  the  acetic  acid  obtained  simultaneously 
would  be  enough  to  produce  rayon  for  130,000,000  pairs  of 
stockings  by  combining  it  with  cellulose,  another  wood  product. 
Wood  sugars,  another  by-product  of  the  sawdust  hydrolysis, 
could  be  fermentcd  into  enough  industrial  alcohol  to  release 
for  2 months  the  facilities  of  bevcrage  alcohol  produccrs  for 
manufacture  of  whiskey  and  other  liquors.  Dr.  Othmer  stated. 


Purør  Butodiønø 

A technique  for  producing  purer  butadiene  was  described  in 
papers  presented  by  Dr.  Othmer  and  Drs.  Walter  Knszalka. 
William  S.  Bergen,  Nathan  Schlcchter  and  Paul  F.  Bruins  of 
the  Polytechnic  Institute.  The  process  is  currently  being  con- 


sidered  as  an  additional  method  to  produce  more  rubber  for  j 
the  war  program.  In  addition  to  increasing  the  purity  of  buta- 
diene, the  method  requires  much  less  equipment,  with  conse- 
quent  saving  in  produetion  costs. 

Reducing  Brittleness  of  Cellulosics 

Brittleness  and  crazing  caused  by  ultraviolet  radiation  on  i 
cellulose  ester  plastics  can  be  inhibited  by  adding  a suitable  I 
organic  compound  such  as  salol  (phenyl  salieylate),  according 
to  an  address  delivered  by  L.  W.  A.  Meyer  and  W.  M.  Gear- 
hart  of  Tennessee  Eastman  Corp. 

This  compound,  they  pointed  out,  absorbs  the  radiation  and 
emits  the  resultant  energy  in  a form  not  harmful  to  the  sur- 
rounding  material.  The  discovery  has  been  applied  to  im- 
provement  of  bayonet  scabbards,  truck  and  jeep  steering 
wheels  and  many  small  arms  components.  Post-war  possibili- 
tics  are  numerous. 

Plastics  from  " Butter " 

Potentially  valuable  plastics  raw  materials  can  be  produced 
by  condensing  biaeetyl  (the  essential  ingredient  of  butter)  with 
ketene  to  give  unsaturated  intermediate  materials  which  may 
be  polymerized  to  give  plastic-like  Products,  according  to  å 
paper  given  by  J.  A.  Spence  and  E.  F.  Degering  of  Purdue 
University. 

Biaeetyl,  which  gives  butter  its  characteristic  taste  and  smell, 
possesses  the  chemical  structure  of  a diketone.  Ketones  can 
be  condensed  with  ketene  to  yield  unsaturated  esters  of  the 
vinyl  type.  From  acetone  and  ketene  is  derived  an  analog  of 
methyl  methaerylate.  The  compounds  obtained  in  the  course  il 
of  this  process  promise  wide  use  as  monomers  in  developing 
a new  series  of  polymers,  which  may  be  used  alone  or  with 
other  materials  to  form  new  synthetics. 

Azeotropic  Copolymers 

Prediction  of  the  existence  of  “azeotropic”  copolymers,  hav-  j 
ing  a definite  composition  and  a more  or  less  fixed  arrange-  fl 
ment  of  monomer  units,  was  made  by  Dr.  Frederick  T.  Wall,  ' 
University  of  Illinois.  In  these  compounds,  the  monomer  mix-  a 
ture  and  copolymer  can  have  the  same  composition,  thus  mini-  (I 
mizing  certain  manufaeturing  problems. 

Plasticizers  for  Clastomers 

K.  K.  Fligor  and  J.  K.  Sumncr,  Resinous  Products  & Chem-  I 
ical  Co.,  announced  that  certain  new  resinous  plasticizers  de-  || 
rived  from  sebacic  acid  have  been  found  to  impart  certain  unique  I 
and  valuable  properties  to  synthetic  elastomers,  particularly  9 
polyvinyl  chloridc-acetatc  copolymer  and  butadiene-acryloni-  I 
trile  rubbers.  The  plasticizers  are  marked  by  outstanding  per-  II 
manencc;  oil,  water,  solvent  and  gasolinc  resistance;  heat  ff 
stabilhy;  and  low  flammability. 

Thermoplastic  Cellulose  Laminates 

I-ow-prcssure  thermoplastic  laminates  with  exccptional  tough-  1 
ness,  which  can  be  heated  and  drawn  into  complex  shapes  with  1 
inexpensive  equipment  and  can  be  fabricatcd  quickly,  were  dis-  1 
closed  by  C.  W.  Eurenius,  R.  H.  Hecht,  William  Koch  and  J 
H.  C.  Malpass  of  Hercules  Powder  Co.  Individual  parts  of  I 
these  materials  can  be  joined  with  heat  or  solvent  sealing. 

The  rescarch  involved  using  cellulose  acetatc  and  ethyl  cel-  I 
lulose  binders  with  doth  and  paper  fillers.  With  proper  sclec-  1 
tion  of  materials,  qualitics  such  as  low-tcmperature  flexibility,  1 
low  or  high  modulus  and  excellent  dielcctrical  properties  are  I 
obtainable.  The  pressure  combinations  show  better  tear  re-  1 
sistancc  than  the  plastics  from  which  they  are  made,  and  color  1 
range  is  unlimited. 

Future  of  Polythenø 

Possiblc  application  of  polythene  to  such  us es  as  protccting  i 
mctal  surfaces  from  corrosion  through  coatings  applied  by  I 
llame  spraying  the  powdered  material,  was  indicatcd  by  F.  C.  I 
llalut,  M.  L.  Macht  and  D.  A.  Fletcher  of  duPont.  Certain  I 
llame-sprayed  compositions  show  outstanding  adhesion  to  metals  I 
and  protect  them  from  rust  formation. 

Polythene  has  unusual  water  resistance,  and  the  desirable  | 
clectrical  properties  characteristic  of  hydrocarbons,  such  as 
extremely  low  power  factor  and  low  dielectric  constant,  along 
with  high  restivity  and  dielectric  strength. 
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It  has  widespread  prospective  application  in  the  form  of 
insulating  knobs  and  buttons  for  various  electrical  equip- 
ment ; also  for  gasketing,  containers  for  corrosive  materials, 
coating  of  cloth,  paper  and  wood,  and  impregnation  of  paper 
containers  for  milk  and  other  liquids. 

Because  of  its  relatively  low  density  (around  0.92  at 
25°  C)  its  covering  power  per  pound  is  greater  than  that  of 
other  plastics.  For  this  reason,  and  because  of  its  low 
moisture-permeability,  polythene  should  have  an  extensive  fu- 
ture  in  packaging,  particularly  of  foods. 

In  coating  polythene  by  flame-spraying,  particles  of  finely- 
ground  material  pass  through  a flame  and  are  either  softened 
on  the  surface  or  are  completely  melted  before  they  come  in 
contact  with  the  article  being  coated.  These  particles  solidify 
and  form  continuous  coatings. 

Cuts  Cosf  of  Itaconie  Acid 

Reduction  in  the  cost  of  itaconie  acid,  chemical  useful  in 
; produetion  of  plastics,  to  about  50c  a lb,  was  announced  by 
1 Drs.  Andrew  J.  Moyer,  Lewis  P.  Lockwood  and  George  E. 
I Ward  of  the  Northern  Regional  Laboratory  of  the  Agricultural 
■ Research  Administration. 

This  was  made  possible  through  a new  manufaeturing  process, 
involving  the  fermentation  of  corn  sugar  with  a mold, 
Aspergtllus  terreus,  which  is  seeded  on  to  the  surface  of  a 
20%  sugar  solution  containing  other  necessary  nutrients.  It 
grows  as  a thick  brown  mat  on  the  surface,  which  is  kept  in 
large  shallow  pans,  and  in  10-12  days  produces  1 lb  of  recov- 
| erable  acid  for  each  4 lb  of  sugar. 

Urges  Product  Tagging 

Detailed  instruetions  regarding  the  proper  handling  of  all 
plastic  produets  should  be  given  to  the  store  buyer  and  to  the 
ultimate  consumer,  Charles  A.  Peters,  president,  Plastic  Club 
of  the  U.  S.  A.,  recently  told  a produets  design  class  of  the 
Brooklyn  Polytechnic  Institute. 

He  stressed  the  importance  of  informing  the  consumer  as  to 
whether  the  product  can  be  cleaned,  polished  and  sterilized, 
how  it  should  be  packed  for  shipping,  whether  it  will  scratch 
or  warp  under  certain  conditions.  This  information,  he  said, 
should  appear  on  the  merchandise  tag. 


West-Coast  Directory 

A new  directory  listing  all  plastics  molders,  laminators, 
fabricators  and  consultants  in  the  States  of  Washington,  Ore- 
gon and  California,  has  been  published  by  the  Pacific  Coast 
section  of  the  Society  of  the  Plastics  Industry. 

The  directory  lists  the  complete  membership  of  the  Pacific 
Coast  section,  together  with  company  affiliations  and  typical 
examples  of  the  plastics  produets  they  produce,  as  well  as 
individuals  representing  Eastern  manufaeturers  of  materials 
and  machinery. 


5PI  Fall  Conference  Exhibit 

As  a prelude  to  its  proposed  National  Plastics 
Exposition  to  be  held  after  Victory,  the  SPI  has 
announced  the  sponsoring  of  a non-commercial  ex- 
hibit of  plastics  applications,  which  will  take  place 
in  the  Astor  gallery  of  the  Waldorf  Astoria  Hotel 
November  13  and  14. 

Known  as  the  Fall  Conference  Exhibit,  the  show 
will  feature  both  peace-time  and  war  developments. 
Exhibits  should  be  sent  immediately  to  the  Ivel 
Corp.,  211  West  61  st  Street,  New  York  City,  atten- 
tion  Mr.  B.  B.  Green.  All  manufaeturers,  design- 
ers,  architects,  model  makers,  engineers,  fabricators 
and  others  connected  with  the  industry  are  invited 
to  participate.  No  company  names  will  appear  on 
produets,  only  the  material  used  and  end-applica- 
tion.  Return  of  exhibits  will  be  facilitated  by  tag- 
ging or  marking.  C.  W.  Marsellus,  Universal 
Plastics  Corp.,  350  Fifth  Avenue,  New  York  City, 
is  in  charge  of  the  exhibit. 


WE  OFFER  INDUSTRY— 

THE  COMPLETE  SERVICE 

rr  HE  day  draws  nøar  when  industry  will  need  the 
X able  assistance  of  engineering  companies  who 
have  proved  themselves  versatile  in  the  design  of 
war  material  tools,  machines  and  equipment,  to  help 
in  the  design  of  peacetime  produets  and  produetion 
equipment.  We  are  proud  to  announce  that  we  have 
prepared  for  the  eventuality  and  in  addition  offer  in- 
dustry this  complete  service. 

• PRODUCT  DESIGN 

Creating  illustratively  or  through  the  medium  of  mod- 
els,  incorporatinq  suggestive  applications  of  new 
materials  available  to  suit  the  technical  or  physical 
nature  of  your  product. 

• PRODUCT  ENGINEERING 

Engineering  layouts,  enqineering  drawings,  produe- 
tion drawings  and  tracings  prepared  to  suit  your 
produetion  needs. 

• TOOL  DESIGNING 

Processing,  machine  tools,  jigs,  fixtures,  gauges  and 
all  necessary  appliances  needed  to  accurately  pro- 
duce your  product. 

• MACHINE  DESIGNING 

Liqht,  heavy,  automatic  and  special  machinery  to 
suit  your  particular  requirements. 

• TEST  EQUIPMENT 

Designing  special  mechanical,  electrical  or  radio 
equipment  to  suit  your  specifications. 

• PRODUCTION  ILLUSTRATING 

Physical  diagrams,  isometric  and  perspective  pen  and 
ink  illustrations  on  tracing  cloth  or  equivalent  for 
prints  used  in  produetion. 

• TECHNICAL  ILLUSTRATING 

Perspective  pen  and  ink  illustrations,  wash  drawings 
and  retouched  photos  for  technical  manuals,  main- 
tenance  books,  instruetion  sheets  and  other  technical 
material  necessary  in  your  business. 

• IF  YOU  ARE  INTERESTED  IN  THE  COMPLETE  SERVICE  OR  ANY 
PART  THEREOF,  DO  NOT  FEEL  OBLIGATED  TO  CALL  ON  US.  WE  WILL 
BE  GLAD  TO  SEND  OUR  REPRESENTATIVE  TO  DISCUSS  WITH  YOU  THE 
PARTICULARS  REGARDING  THIS  SERVICE  AND  YOUR  PROBLEM. 


DESIGN  SERVICE  CO. 

3 William  Street  Newark,  New  Jersey 

Tel.  MArket  2-4310 

NEW  YORK  DIVISION 

120  Liberty  Street  New  York,  N.  Y. 

Tel.  BEekman  3-5311 
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One  thousand  plywood  freight  cars  will  soon  be  built  by 
Great  Northern  Railway  Co.  with  material  shipped  to  it 
by  Cascades  Plywood  Corp.  First  of  their  kind  to  be  built 
in  this  country,  the  50-ton  capacity  cars  are  4000  lb  lighter 
than  the  avcrage  boxcars.  Steel  and  lumber  are  combined 
in  underframcs  and  superstructures,  while  sheathings  are 
made  of  M"  exterior  waterproof  type  of  Douglas  fir  ply- 
wood. Phenolic  resin  glue  is  used  in  making  the  plywood 
sheathing. 

• 

A new  Door  Division  has  been  established  by  U.  S.  Ply- 
wood Corp.  to  undertake  development  of  a wide  variety  of 
doors.  The  firm  has  developed  new  designs  and  materials, 
and,  with  U.  S.-Mengel  Plywoods,  Inc.,  has  obtained  cx- 
clusive  sale  of  the  Mengel  patented  Airlok  core  door. 

• 

Allyl  alcohol  is  now  being  produced  in  commercial  quan- 
tities  by  Carbide  and  Carbon  Chemicals  Corp.  Most  of 


USO  Needs  Scrap  Materials 

An  nppeel  hai  baan  issued  by  the  USO,  National 
Blvd.,  Long  Beach,  N.  Y„  for  tcrap  plaitici,  laathar 
and  fabrict  to  uta  in  iti  arti  and  erafti  projacti,  as 
part  of  the  Navy  Rahabilitation  Program  for  returning 
lervicemen. 


the  production  of  allyl  alcohol  up  to  now  has  been  for  high-  I 
priority  uses.  It  has  a molecule  with  an  unsaturated  link-  I 
age  and  a hydroxyl  group  and  thus  is  an  unusual  raw  I 
material  for  chemical  synthesis.  It  can  be  converted  readi-  I 
ly  to  acrolein,  propionaldehyde,  allyl  halides,  glycerol  chlor-  I 
hydrin,  or  glycerol.  Resins  formed  from  esters  of  allyl  | 
alcohol  are  charactcrized  by  great  clarity,  surface  hardness,  I 
and  ease  of  fabrication  at  low  pressures,  and  may  be  used  I 
as  casting  or  laminating  resins.  Allyl  halides  are  used  to  I 
introduce  the  allyl  group  into  barbiturate  sedatives  and  are  I 
also  intermediates  in  the  synthesis  of  the  anesthetic,  cyclo-  I 
propane. 

• 

A saving  of  60%  in  tooling  costs,  50%  in  overall  cost  and  I] 
32%  in  weight  has  been  accomplished  by  The  Glenn  L.  I 
Martin  Co.,  Baltimore,  through  the  development  of  a new  I 
laminated  plastic  for  a loop  antenna  mounting  plate  used  1 
on  the  PBM  Mariner.  The  material  is  made  from  a high  I 
tensile  surface  plastic  and  a resin-impregnated  wood  pulp  I 
core,  and  can  be  easily  molded  to  irregular  shapes  and  can  I 
provide  special  integral  high-density  areas  for  special  I 
stresses,  as  for  attachment  of  fittings.  Construction  of  the  I 
new  plastic,  which  replaced  phenolic  fibre  plate,  begins  I 
with  a core  consisting  of  two  sheets  of  resin-impregnated  | 
wood  pulp.  Ths  is  sandwiched  between  built-up  plies  of  I 
resin-impregnated  facing  paper  in  a box-like  jig,  and  the  I 
whole  assembly  is  stapled  together  to  facilitate  handling.  I 
It  is  placed  in  a kirksite  die  and  covered  with  a flat  pres-  I 
sure  plate,  and  the  die  is  placed  between  electrically-heated  I 
platens  in  a hydraulic  press  and  heated  to  about  300*  F.  I 


Prelorm 


esse» 

THE  NEW  MASSIVE  MODEL  65  PRODUCES 
PREFORMS  3 DIAMETER,  HAS  A 3"  DIE 
FILL  AND  APPLIES  75  TONS  PRESSURE 

This  rugged  preform  press  with  its  heavy  duty, 
ono-piece  east  steel  moin  frame  will  prodi  ce  odd 
shapes  as  well  os  round  preforms.  The  piessurc 
applied  by  both  top  and  bottom  punches  kcsults 
in  more  solid,  dense  preforms,  which  havt  less 
fondeocy  to  crumble  or  break  during  haMling. 
This  new  Model  65  press  is  built  to  safoly  with- 
stond  high  pressures  of  up  to  75  tons  at  top 
production  efficiency. 

Cholce  of  a complete  siie  range  of  maetfipøt  in 
both  single  punch  models  and  multiple  punch 
rotaries  is  also  available. 

, WHI»  0*pt.  tt  far  CQfalog  • r demonttrg]Jon  v M 
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C.  R.  Terry,  former  executive  assistant  to  the  director  of 
WPB’s  regional  office  in  Cleveland,  has  been  appointed  sales 
| manager  of  the  new  regional  and  branch  office  sales  head- 
! quarters  of  The  Hydraulic  Press  Manufacturing  Co.,  Cleve- 

{ land. 

R.  G.  Dailey  has  become  sales  manager  of  the  plastics 
(formerly  thermoplastics)  division  of  Standard  Products 
Co.,  Detroit.  For  the  past  several  years  he  has  been  plant 
engineer  at  Port  Clinton,  O.,  and  St.  Clair,  Mich. 


H.  H.  Bashore  has  become  head  of  the  rubber  and  plas- 
tics division,  technical  sales  and  service  department  of  Pre- 
• cision  Scientific  Co.,  Chicago.  He  was  formerly  develop- 
I ment  engineer  for  the  United  States  Asbestos  division  of 
j Raybestos  Manhattan,  Manheim,  Penn.;  research  director 
I for  American  Abrasive  Metals  Co.,  Irvington,  N.  J.;  devel- 
| opment  compounder  for  U.  S.  Rubber  Co.,  Providence, 
R.  I.;  chief  chemist  for  Whitehead  Bros.  Rubber  Co.,  Tren- 
ton,  N.  J.;  and  assistant  chief  chemist  at  Vulcanized  Rubber 
Co..  Morrisville,  Penn. 

The  Bashore  resiliometer,  puncture-tear  tester,  and  hose 
flexing  tester,  are  among  his  contributions  to  the  rubber 
industry. 


C.  R.  Terry  E.  C.  Maywald  L.  F.  Weyand 


L.  F.  Weyand,  general  sales  manager  of  the  Minnesota 
Mining  & Manufacturing  Co.’s  adhesive  and  coatings  di- 
vision since  1936,  has  been  promoted  to  general  manager, 
a new  post  entailing  responsibility  for  all  production,  sales, 
research  and  laboratory  activities  of  that  division. 

Eimer  C.  Maywald  of  Chicago,  plastics  consultant,  has 
been  appointed  to  represent  Lester-Phoenix,  Inc.,  of  Cleve- 
land in  the  Chicago  territory.  Mr.  Maywald  will  handle  this 
tirm’s  complete  line  of  plastic  molding  and  die  casting  ma- 
chinery,  and  will  cover  northern  Illinois,  western  Michigan, 
northern  Indiana,  Iowa,  Minnesota  and  Wisconsin. 

Clark  B.  Kingery,  assistant  manager  of  Hercules  Powder 
Co.'s  Parlin,  N.  J„  chemical  plant,  has  been  named  man- 
ager of  the  Cellulose  Products  Department  plant  just  estab- 
lished  at  Hopewell,  Va.  W.  Ernest  Henry  will  continue 
as  manager  of  the  chemical  cotton  plant  at  the  same 
location. 


W.  E.  Henry 


THIS  SYMBOL  IS  A PROMISE 
OF 

ECONOMY 

EFFICIENCY 

PRECISION 

COMPRESSION  and  TRANSFER 

MOLDING 

Breyer  Molding  Company  Offers 
Complete  Facilities  in  the  Pro- 
duction of  Compression  and 
Transfer  Molded  Plastics 
Products 


We  Operate  Our  Own  Tool 
and  Mold  Making  Department 


Your  Inquiry  Is  Invited 

A BREYER  PLASTICS  ENGINEER  WILL 
ANALYZE  YOUR  PRESENT  AND  POST 
WAR  PROBLEMS 


★ DESIGNING  ir 
ir  ENGINEERING  ir 
ir  PRODUCTION  ir 


BREYER  MOLDING  CO. 


SX 


2536  West  Lake  Street 
Chicago  12,  Illinois 


C.  B.  Kingery 
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Seeing  Through  Contact  Lenses 

(Conlinued  from  f age  31) 


duces  the  “glassy”  look  inherent  in  the  lens,  since  there 
is  less  reflection  of  light. 

From  an  experimental  curiosity  50  years  ago,  contact 
lenses  have  developed  into  an  accepted  and  superior  cor- 
rective  device.  They  are  especially  in  demand  on  the 
stage,  screen,  concert  hall  and  pulpit  by  professional  men 
and  women  who  need  clear  vision  but  do  not  wish  to  have 
their  appearance  spoiled  by  unsightly  spectacles.  They 
are  a boon  to  the  yachtsman  or  sea  captain  on  the  bridge 
whose  spectacles  would  be  wet  by  flying  spray ; to  swim- 
mers  who  can  wear  the  new  device  in  the  water ; to  engi- 
neers  working  in  grease  and  steam,  which  necessitates 
frequent  cleaning  of  glasses;  and  by  nearsighted  debs  or 
dowagers. 

When  insertcd  into  the  lids,  they  are  covered  on  the 
interior  with  a solution  which  fills  the  space  between  eye 
and  lens  and  acts  as  a “liquid  lens,”  overcoming  any  ir- 
regularity  or  astigmatisin  of  the  surface  of  the  comea. 
Spectacle  lenses  must  be  especially  ground  to  correct  the 
astigmatisin.  Besides,  they  cannot  be  placed  closer  than 
12  mm  in  front  of  the  comea  because  of  the  eye-lashes. 
This  limits  their  accuracy  in  the  peripheral  parts  and 
also  their  field  of  vision.  Contact  lenses,  being  so  tnuch 
closer  to  the  eyes,  are  optically  superior,  especially  in  the 
case  of  high  powers. 

Technicolor  films  have  opened  a new  field  for  this  de- 
vice. When  Orson  Welles,  performing  in  "Jane  Eyre,” 
wanted  his  eyes  to  look  as  if  they  had  been  scarred  by 
fire,  he  wore  contact  lenses  that  had  been  purposely  marred 
and  discolored.  Young  eyes  can  Ih*  made  to  look  old.  an 


inflamed,  drunken  appearance  can  be  created,  or  the  color  i! 
of  the  eyes  can  be  changed  at  will. 

Art  as  well  as  comfort  and  health  is  thus  enriched  by  I 
this  development  in  plastics.  That  increasing  numbers  of  il 
persons  wearing  glasses  will  now  turn  to  contact  lenses  I 
is  shown  by  the  courses  that  have  mushroomed  all  over 
the  country,  training  operators  in  the  fitting  of  the  lenses.  I 
A professor  of  ophthalmology  recently  told  a group  of  H 
inedical  students  that  they  would  in  time  take  the  place  a 
of  spectacle  lenses  completely  for  the  correction  of  all  (j 
eye-defects. 

The  all-plastic  contact  lens  is  molded  from  a variety  of  II 
methyl  methacrylate  made  in  the  United  States  which  has  | 
a light  transmission  in  the  visible  spectrum  of  92% — as  I 
good  or  better  than  optical  glass,  due  to  the  perfection  of  I 
surface  as  well  as  to  inherent  clarity  of  the  material.  Its 
transparency  is  so  nearly  perfect  that  it  has  been  found  I 
diflicult  to  photograph.  It  has  no  selective  absorption  in  I 
the  visible  range,  and  transmits  all  colors  of  the  spectrum  I 
fully.  The  material  does  not  hinder  the  passage  of  polar-  I 
ized  light.  Transparency  is  retained  almost  indefinitely.  I 
After  being  exposed  to  sunlight  and  weathering  for  about  I 
2 years,  the  material  loses  only  1%  of  its  light  transmis-  I 
sion.  The  surface  does  not  craze.  Index  of  refraction  I 
is  onlv  slightly  less  than  that  of  glass,  varying  from  I 
1.488  to  1.489. 

The  only  materials  which  affect  methyl  methacrylate  are  I 
lacquer  thinners,  which  have  a solvent  action,  as  do  also  I 
the  lower  esters,  aroniatic  hvdrocarbons.  phenols,  aryl-  I 
halides,  aliphatic  acids  and  alkvl  polvhalides,  such  as  I 
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chloroform  and  ethylene  dichloride.  It  is  not  affected  by 
any  heat  which  the  body  can  endure,  and  does  not  begin 
to  soften  until  157°  F is  reached.  Molding  is  performed 
at  temperatures  considerably  above  200°  F. 

Although  one  of  the  hardest  transparent  plastics,  methyl 
methacrylate  has  a surface  only  as  hard  as  copper,  and  is 
more  easily  scratched  than  glass.  With  careful  handling, 
only  hairline  scratches — which  have  no  optical  effect  when 
on  the  corneal  surface — will  develop.  Tears  fill  up  any 
scratches  formed  on  the  front  surface,  while  the  liquid 
"lens’  behind  eliminates  the  effect  of  any  scratches  which 
may  occur  on  the  concave  surface. 

The  material  is  quite  elastic  and  therefore  more  re- 
sistant  to  breakage  than  ordinary  lens  glass.  While  they 
can  be  broken  by  being  stepped  or  hammered  on,  merely 
dropping  them  on  a hard  surface  does  not  cause  them  to 
shatter. 

Because  of  its  large,  well-arched  corneal  portion,  the 
all-plastic  lens  tends  to  magnify  the  iris  slightly,  an  effect 
which  is  often  beautifying  to  the  appearance  of  the  per- 
son. The  combination  glass-plastic  lens  had  the  opposite 
effect. 

The  lens  cannot  break  on  the  eye,  and  has  been  worn 
by  football  players,  skiiers  and  under  other  hazardous  cir- 
cumstances.  Its  lightness  tends  to  make  the  wearer  less 
conscious  of  its  presence  than  he  is  of  glass  lenses  or 
spectacles.  There  is  also  less  gravity  drop,  which,  in  the 
case  of  glass  lenses  produces  a tendency  to  touch  the 
cornea  at  the  upper  limbus  either  continually  or  as  the 
lids  are  blinked. 

The  all-plastic  contact  lens  may  be  worn  comfortably 
by  the  average  person  from  4 to  10  hr  per  day,  the  usual 
period  being  8 hr,  although  some  wear  them  all  day  aud 
others  continuously  for  many  days.  end 
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In  a recent  survey,  70  distributors,  or  14.5%  of  those 
queried,  felt  that  plastics  and/or  textile  composition  soles 
will  compete  seriously  with  leather  soles  for  dress  shoes. 
For  work  shoes,  202  or  41.7%  believed  such  soles  will 
seriously  compete  with  leather.  In  the  sports  shoe  field,  the 
new  soles  will  compete,  in  the  opinion  of  259  or  53.5%. 
Plastics  were  in  third  place  for  shoe  soles,  in  the  opinion 
of  the  shoe  distributors,  many  of  whom  regard  plastics  as 
a stifter  future  competitor  with  rubber  rather  than  leather. 

In  spite  of  objections  and  resistance,  however,  it  is 
known  that  the  A.  S.  Beck  shoe  stores  alone  retailed  up 
to  a half  million  pairs  of  shoes  with  plastics  soles  during 
the  last  9 months. 

Conclusion 

Out  of  this  welter  of  opinion,  prejudice  and  preference 
one  may  read  some  pretty  clear  warnings : First,  the  trade 
must  realize  that  no  high-powered  publicity  campaign  will, 
in  the  future,  put  across  any  plastics  article  which,  when 
subjected  to  the  test,  doesn’t  stand  up.  Second,  many  mer- 
chandisers  today  constitute  a well-informed  group  of  plas- 
tics critics.  They  know  what  they  want  and  they  will  seil 
only  that  in  which  they  have  confidence.  It  would,  there- 
fore, be  of  value  to  the  trade  to  confer  with  buyers  as  often 
and  as  thoroughly  as  possible  before  launching  on  the 
production  of  new  merchandise.  In  the  final  analysis,  con- 
sumer  acceptance  of  any  goods  will  be  pretty  mucli  deter- 
mined  by  how  it  is  presented  to  him  through  retail  chan- 
nels.  end 
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A now  tool  for  industry  of  almost  limitless  pos- 
sibilities  — for  procetsing  plastics,  laminating, 
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such  as  ammunition  deflectors,  deflector  rings,  ammunition 
hoppers,  ammunition  ejeetion  chutes,  and  ammunition 
boxes  for  the  various  caliber  shells.  It  has,  to  date,  de- 
signed  more  than  30  different  ammunition  boxes  and  have 
shipped  more  than  50,000  of  these  boxes  to  the  various 
aireraft  plants  manufaeturing  fighters  and  bombers.  Being 
light  in  weight,  the  material  is  ideally  suited  to  the  appli- 
cation of  guarding  the  various  delicate  instruments  in  the 
aireraft  from  hard  blows.  McQuay  has  made  cable  guards, 
valve  guards  and  switch  guards  as  well  as  other  fairings 
to  aid  in  streamlining  planes. 

The  phenolics  used  are  extremely  hard  and  wear  more 
slowly  and  uniformly  than  metals.  They  are  not  affected 
by  acids  or  alkalis  up  to  10%  concentration.  Water,  oil, 
gasoline  or  smudge  exposure  do  not  impair  their  qualities. 
They  can  absorb  severe  vibrations  and  shocks  without 

FORMICA 
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structural  deterioration  and  are  easier  to  handle  and  work 
than  metal.  They  are  readily  adaptable  to  any  construction 
or  design,  and  are  fire  resistant.  Their  tensile  strength 
averages  10,000  psi  and  flexural  strength,  20,000  psi.  Phe- 
nolic parts  costs  up  to  50%  less  than  metal  due  to  savings 
in  produetion  man-hours.  They  will  not  absorb  more  than 
4%  moisture  by  weight. 

Two  main  disadvantages  of  the  plastic  are:  Productil 
of  certain  complicated  shapes  cannot  be  produced  from  it 
since  it  will  not  form  a radius  of  less  than  twice  its  own 
thickness,  and  at  the  present  time  cotton,  its  base,  is  hard 
to  get. 

These  phenolics,  which  cost  sixty-six  cents  per  lb  and 
weigh  approximately  2/5  psf,  are  expected  to  have  a 
wide  variety  of  uses  after  the  war  as  a possible  substitute 
for  tile  because  they  do  not  chip;  as  table  and  desk  tops 
because  they  are  easy  to  keep  clean  and  will  withstandj 
heat;  and  as  automobile  parts  and  luggage  because  they 
are  light  and  will  not  scratch.  Other  possible  uses  inelude 
furniture,  small  boats,  refrigerators,  school  and  theaterl 
seats.  airplane  and  automobile  parts.  end 
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Injection  Molder* 

( Continued  from  page  36) 


the  heater  and  die,  which  is  in  contact  with  the  heater 
nozzle.  After  the  die  cavity  material  has  cooled  enough 
to  become  substantially  solid,  the  plunger  is  retracted, 
whereupon  a fresh  charge  of  material  is  fed  into  the  feed 
cylinder  by  a hopper  feed  device  for  the  next  cycle.  The 
dies  are  opened  and  the  molded  piece  is  removed. 

This  entire  cycle,  on  all  modern  machines,  can  be  per- 
formed  automatically  by  means  of  timing  devices  built 
into  the  machine  or  manually  by  hand  Controls.  Many 
jobs  are  run  semi-automatically,  the  dies  being  closed  with 
the  manual  control  while  the  rest  of  the  cycle  is  con- 
trolled  by  the  timers  until  the  dies  again  stop  in  the  open 
position. 

Value  of  Large  Die  Stroke 

The  Reed-Prentice  10H-22  oz  mold  may  be  studied  as 
an  example  of  design  development:  This  was  to  be  a 

large  capacity  machine  and  as  such  it  was  foreseen  from 
past  experience  and  from  inquiries  among  various  molders 
that  die  space  and  die  opening  stroke  would  have  to  be 
suitable  to  take  dies  for  larger  parts  than  anything  then 
produced.  The  final  specifications  for  these  sizes  were 
die  plates  30  X 30",  maximum  die  height  20",  and  die 
opening  stroke  16". 

This  large  die  stroke  made  it  possible  to  produce  ex- 
ceptionally  deep  parts.  The  sprue  or  inlet  into  the  cavity 
usually  adds  to  the  over-all  height  of  such  parts,  so  that 
a die  opening  of  several  inches  greater  than  the  height 
of  the  part  is  necessary  in  order  to  remove  the  piece  from 
the  mold.  Moving  parts  of  the  mold  itself  also  used  up 


some  of  the  available  stroke.  Incidentally,  the  first  mold 
run  on  this  machine  was  a storage  battery  case  molded  in 
clear  polystyrene.  This  was  a deep  piece  and  had  been 
difficult  to  produce  on  a machine  having  a short  stroke. 

Since  many  parts  are  thin  or  shallow  and  do  not  re- 
quire  the  full  die  opening  of  the  machine,  some  cycle 
time  could  be  saved  by  shortening  the  stroke.  By  adding 
stop  collars  on  the  two  large  guide  bars,  the  cross  head 
is  stopped  short  of  its  full  stroke,  and  the  die  opening  is 
thereby  reduced  by  a like  amount.  These  collars  are  easily 
added  or  removed,  and  the  machine  design  is  such  that 
the  movement  of  the  automatic  ejection  mechanism  re- 
mains  the  same  whether  they  are  present  or  not.  The 
hydraulic  oil  pressure  to  the  link  cylinder  is  also  cut  off 
at  the  end  of  the  die  opening  stroke  in  either  case.  This 
relieves  the  strain  on  the  piston  rod  and  cross  head  when 
the  machine  is  short-stroked. 

In  connection  with  automatic  ejection  of  pieces  from 
the  mold,  it  was  found  that  difficulty  was  often  expe- 
rienced  in  ejecting  pieces  which  were  not  symmetrical 
about  the  center  line  of  the  machine.  Most  machines  pro- 
vide  means  of  automatic  ejection  either  at  the  center  of 
the  die  plate  or  at  two  points  on  its  horizontal  center  line. 
Obviously,  any  die  which  requires  greater  ejecting  force 
on  one  side  of  this  center  line  is  apt  to  give  trouble  be- 
cause of  the  tendency  of  the  ejector  plate  to  tilt  unless 
special  compensating  arrangements  are  built  into  the  die. 
Provisions  were  therefore  made  in  the  design  of  this  ma- 
chine to  provide  additional  ejection  points  at  the  extreme 
corners  of  the  movable  die  plate.  By  this  means,  using 
connecting  bars,  parallel  ejection  is  possible  regardless  of 
the  location  of  the  piece  in  the  die. 

In  order  to  obtain  the  large  die  opening  stroke  as  spe- 
cified,  it  was  necessary  to  develop  an  entirely  new  link 
mechanism.  The  arrangement  used  is  a combination  of  the 
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ordinary  toggle  linkage  and  inclined  plane  or  wedge 
abutments. 

After  the  design  was  worked  out,  a small  machine  was 
built  using  the  new  type  linkage  in  order  to  obtain  some 
actual  working  data.  In  order  to  save  time,  the  frame 
of  the  regular  8-oz  machine  having  four  tie  bars  was 
utilized.  This  construction  did  not  permit  the  incorpora- 
tion  of  the  new  linkage  to  the  best  advantage,  but  even 
so,  tests  proved  it  to  have  a somewhat  higher  locking  pres- 
sure  than  the  standard  8-oz  model. 

One  of  the  advantages  of  this  link  arrangement,  aside 
from  the  fact  that  a long  stroke  may  be  obtained,  is  that 
it  can  be  designed  with  very  large  diameter  link  pins.  As 
a result,  bearing  loads  are  relatively  light,  so  that  wear 
will  be  minimized.  Breakage  of  link  pins  is  expected  to 
lie  eliminated. 

Several  years  ago  a large  die  casting  machine  was  con- 
structed  in  which  heavy,  torch-cut  steel  plates  were  used 
as  strain  members  of  the  frame.  The  link  mechanism  was 
mounted  adjustably  within  this  frame  and  two  large 
diameter  screws  were  geared  to  a hand-operated  crank  to 
make  die  space  adjustments. 

Since  a considerable  amount  of  hard  work  was  required 
in  making  major  adjustments  in  the  die  space  with  the 
hand-operated  arrangement,  the  new  machine  was  pro- 
vided  with  a geared-head  electric  motor  to  do  this  work. 
The  set-up  man  merely  has  to  hold  down  a push  button 
to  make  adjustments.  When  the  push  button  is  released, 
a brake  on  the  motor  stops  it  instantly.  Tests  on  the  ma- 
chine showed  that  it  is  easy  to  make  adjustments  of  a 
few  thousandths  of  an  inch. 

The  use  of  two  large  adjusting  screws  not  only  keeps 
the  die  plates  parallel  at  all  times  but  puts  all  members 
in  substantially  direct  compression  or  tension.  The  only 
mcmber  subjected  to  bending  forces  of  any  appreciable 
amount  is  the  stationary  die  plate.  Due  to  the  span  re- 
quired to  clear  the  heater,  this  is  inevitable. 

Since  this  machine  was  to  be  of  large  capacity,  it  was 
necessary  to  provide  a heater  in  proportion.  The  internal 
design  is  similar  to  the  heaters  used  in  previous  machines 
and  represents  years  of  gradual  improvement  and  consid- 
erable experimcntal  work.  A design  change  was  made, 
however,  to  eliminate  breakage  of  cylinder  liners  which 
had  caused  some  trouble  in  the  smaller  heaters.  Heating 
elements  are  electric  resistance  bands  of  a new  type.  They 
are  of  triangular  section  and  are  fitted  into  grooves  in 
the  heater  body.  Front  and  rear  scctions  of  the  heater  are 
scparately  regulated  by  two  pyrometer  controllers. 

Jet  Molding 

The  machine  was  also  designed  for  ready  adaptation 
to  jet  molding,  a patented  process  for  injeeting  thermo- 
setting  material  by  means  of  a special  heater  and  nozzle. 
The  heater  receives  the  material  either  from  the  regular 
hopper  feed  on  the  machine  or  by  hand  feeding  into  the 
feed  cylinder  if  maceratcd,  fabric-fillcd  or  other  bulky 
materials  are  used.  The  heater  is  merely  a cylinder  hav- 
ing the  same  diameter  bore  as  the  feed  cylinder  and  is 
only  used  to  preheat  the  material  to  a temperature  some- 
what below  its  polymerization  point. 

The  real  heating  to  fully  plasticize  the  material  is  done 
by  the  special  nozzle,  which  is  rapidly  heated  by  passing 
a high  atnperage  electric  currcnt  through  it  at  the  moment 
of  injeetion.  A timing  device  shuts  off  this  current,  and 
the  nozzle  is  cooled  sufficicntly  to  prevent  curing  of  the 
material  therein  after  die  cavities  have  been  filled.  Water- 
cooled  terminals  on  the  nozzle  speed  the  cooling.  In  this 
proccss,  of  course,  the  dies  must  be  heated  so  that  the 
nioldings  will  be  properly  cured.  Steam  or  electric  ele- 
ments are  gcneraliy  employed  for  this  purpose.  end 
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Resinoid-Bonded  Abrasives 

( Continued  from  page  23) 


width.  Such  a wheel  has  actually  more  than  30,000  abra- 
sive  particles,  each  representing  a cutting  point,  on  its 
peripheral  cutting  sur  face.  At  a rotative  speed  of  9500 
ft  or  almost  2 miles  per  min,  of  which  resinoid-bonded 
wheels  are  capable,  this  means  tliat  approximately  45,000,- 
000  cutting  points  engage  the  work  every  minute ! Here  is 
a high  speed  cutting  tool  in  the  fullest  meaning  of  the 
term,  capable  of  fashioning  the  hardest  and  toughest  of 
modern  alloy  steels  and  other  metals. 

Some  readers  may  wonder  exactly  what  function  the 
resinoid  bond  serves  in  a grinding  wheel.  Briefly,  every 
abrasive  wheel  consists  of  two  basic  ingredients — the 
abrasive  grains  that  do  the  cutting  and  the  bonding  mate- 
rial that  holds  these  grains  firmly  in  place  while  they  per- 
form  their  work.  The  bond  is  hardly  less  important  than 
the  abrasive  inasmuch  as  the  safe  operating  speed  of  any 
grinding  wheel  depends  largely  upon  the  strength  of  the 
bonding  agent. 

Since  resinoid-bonded  wheels  can  be  operated  safely  at 
speeds  as  high  as  9500  fpm,  and  the  rate  of  stock  removal 
increases  in  proportion  to  the  increase  in  cutting  speed, 
it  is  at  once  apparent,  that  the  resinoid-bonded  wheel  has 
a high  productive  capacity  on  jobs  for  which  it  is  espe- 
cially  adapted.  Furthermore,  unlike  the  rubber-bonded 
grinding  wheel,  which  also  is  capable  of  high-speed  oper- 
ation  but  which  has  a dense  structure  and  tends  to  soften 
under  the  heat  of  prolonged  heavy  duty  grinding,  the 
resinoid-bonded  snagging  wheel  can  be  made  with  an 
open,  controlled  structure  and  the  bond  is  relatively  un- 


affected  by  the  heat  generated  during  grinding. 

The  principal  ingredients  of  resinoid-bonded  grinding 
wheels  are  the  abrasive  cutting  grains  and  the  synthetic 
resin  bonding  agent,  to  which  special  fillers  are  some- 
times  added. 

The  proper  amount  of  abrasive  grain  is  weighed  out 
and  poured  into  a mixer.  Bond  and  a plasticizer  are  added. 
After  thorough  mixing,  the  batch  is  screened  to  break  up 
any  lumps  that  may  be  present.  It  is  then  ready  for  pres- 
sing. A steel  mold  is  filled  with  the  correct  amount  of 
mix,  which  is  leveled  off  and  pressed  to  the  desired  pres- 
sure. 

Steel  reinforcing  rings  are  molded  in  wheels  having 
large  hoies  where  the  wheels  are  to  be  used  for  snagging 
or  rough  grinding.  These  rings  are  not  for  the  purpose 
of  strengthening  the  wheel,  as  might  be  assumed,  but  to 
hold  together  the  pieces  of  a wheel  that  might  break  in 
operation. 

High-Speed  Wheels 

On  certain  types  of  cup-shaped  wheels  for  use  on  high 
speed  portable  grinders,  a steel  nut  is  molded  into  the 
wheel  for  convenient  mounting  purposes.  Thin  cut-off 
wheels  are  molded  either  with  straight  or  tapered  sides. 

The  wheels  are  baked  in  electrically-fired  ovens  at  pyrom- 
eter-controlled  temperatures.  The  baking  cycle  varies 
from  several  hours  to  several  days  depending  upon  the 
size  and  type  of  wheel. 

After  baking,  the  wheels  are  trued  or  machined  to  their 
finished  dimensions,  either  with  hardened  steel  cutters, 
other  grinding  wheels  or  diamond  cutting  tools. 

The  arbor  hoies  of  certain  wheels  are  lead  bushed;  in 
others  the  hoies  are  finished  by  machining  to  close  toler- 
ances.  end 
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Styrene 

(Cotttimitd  from  page  73) 


alkylation  of  the  benzene  and  dealkylation  of  the  poly- 
ethylbenzenes.  Thus  nothing  comes  out  of  this  first  plant 
except  ethylbenzene  and  small  amounts  of  catalyst  tar. 

The  ethylbenzene  produced  in  the  first  plant  is  subjected 
to  heat  in  the  presence  of  a catalyst  to  bring  about  the  fol- 
lowing  reaction: 
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For  this  purpose  steam  is  heated  to  around  1400°  F,  in 
gas-fired  furnaces.  This  highly  super-heated  steam  is  then 
mixed  with  vaporized  ethylbenzene  and  passed  through  a 
fixed  bed  of  solid  catalyst.  The  heat  and  catalyst  bring 
about  the  dehydrogenation  of  the  ethylbenzene,  yielding 
styrene.  Less  than  half  of  the  ethylbenzene  is  dehydro- 
genated,  the  remainder  passing  through  the  bed  unchanged ; 
small  amounts  of  benzene,  toluene,  and  tar  are  produced 
along  with  the  sizable  volumes  of  hydrogen  gas  produced 
by  the  primary  reaction.  This  gaseous  mixture  of  steam, 
hydrogen  unreacted  ethylbenzene,  styrene,  benzene  and 
toluene  passes  into  condensers  where  essentially  every- 
thing  is  condensed  except  the  hydrogen  gas.  The  gas  is 
released  to  the  atmosphere,  and  the  condensed  steam  and 
hydrocarbons  are  separated  by  gravity  separation  into  a 
water  layer  and  hydrocarbon  oil  layer.  This  hydrocarbon 
oil  layer  containing  the  styrene  is  forwarded  to  the  third 
plant. 

The  third  plant  involves  very  little  in  the  way  of  chemi- 
cal reactions,  the  entire  process  being  essentially  distilla- 
tion.  In  this  third  plant,  the  mixture  of  ethylbenzene,  sty- 
rene, benzene,  and  toluene  is  separated  into  fractions  by 
distillation  in  conventional  bubble  plate  columns  such  as 
are  used  in  the  ethylbenzene  plant.  These  columns  vary 
in  diameter  from  8 to  10  ft  and  in  height  up  to  70  ft. 
This  distillation,  however,  must  be  carried  out  with  ex- 
treme  care  in  order  to  avoid  polyinerization  of  the  styrene 
to  solid  polystyrene  which  would  fill  these  large  distilla- 
tion columns  with  a solid  mass  and  render  them  useless, 
a catastrophe,  indeed.  In  order  to  avoid  this  polymeriza- 
tion,  temperatures  must  be  kept  very  low  and  so  the  dis- 
tillation is  carried  out  under  a very  high  vaeuunt  and  the 
distillation  columns  are  designed  for  very  low  pressurc 
drops  through  the  columns.  Small  amounts  of  a poly- 
merization  inhibitor  are  added  in  the  process  to  further 
protect  the  styrene.  The  ethylbenzene  fraction  produced 


Appeortng  le  |S<  November  laae*  et  plaStlcS— 


THE  rUTURE  OF  PLATED  PLASTICS 


Wrtiten  by  Raymond  R.  Dtekey.  manager  ol  lb*  plastic*  dlvi- 
ston.  Monroe  Auto  Equtpment  Co.,  the  arttcl*  analyse*  the  lutur* 
ol  thl*  rocent  trend  In  plastic*.  Orlgtnally  utillied  almost  evclu 
slvety  lor  ornamenlal  war*  and  lewelry.  thi*  Bold  now  ha*  wide 
application  In  elecironlc  and  electricaf  eguipment. 


Subitribe  to 


today 


94 


PLASTICS 


OCTOBER  1944 


in  this  third  plant  is  recycled  to  the  second  plant  for  dehy- 
drogenation  until  it  is  completely  converted  to  styrene; 
the  benzene  fraction  is  similarly  recycled  to  the  first 
plant  where  it  is  converted  to  ethylbenzene ; the  toluene 
fraction  is  loaded  into  tank  cars  and  shipped  to  the  gov- 
ernment ordnance  plant  at  Baytown,  Tex.,  for  purification 
to  nitration  grade  toluene;  the  styrene  fraction,  which  is 
hetter  than  99.5%  pure,  is  refrigerated  to  60°  F and 
shipped  in  railroad  tank  cars  to  the  various  copolymer 
plants  which  are  operated  by  the  rubber  companies.  In 
these  copolymer  plants  the  styrene  is  reacted  with  buta- 
diene  to  produce  Buna  S rubber. 

In  the  Buna  S chemical  phenomena,  styrene  and  buta- 
diene  are  submitted  to  emulsion  copolymerization  to  pro- 
duce a synthetic  Iatex.  This  is  coagulated  and  dried  to 
produce  crude  synthetic  rubber.  This  crude  rubber  in 
turn  is  passed  through  a rubber  mill  and  compounded  with 
the  necessary  materials  so  that  when  fed  into  a rubber 
press,  its  vulcanization  creates  a synthetic  rubber  tire. 

Though  war  takes  the  styrene  production  largely  for 
Buna  S,  the  facilities  can  immediately  be  diverted,  in 
part,  to  plastics  production  when  the  heavy  war  demands 
for  rubber  relax.  Because  of  the  many  good  physical 
characteristics,  working  qualities,  mechanical,  electrical, 
and  thermal  properties  of  polystyrene  as  well  as  its  dimen- 
sional  stability,  it  will  occupy  a significant  place  in  the 
I plastic  era  to  come. 

The  control  of  the  polymerization  process  to  make  a 
granular  thermoplastic  material,  both  in  unlimited  color 
possibilities  and  in  crystal-clear  transparency,  had  already 
been  largely  perfected  by  Dow  in  1938.  The  former  im- 
port price  for  an  impure  polystyrene  of  $1.25  has  been 
brought  down  to  the  announced  1944  price  of  27 4 per  lb. 

Methods  of  forming  this  thermoplastic  polystyrene  are 
, by  blowing,  extrusion,  injection  molding,  compression 
j molding  and  transfer  molding.  When  east  in  special 
shapes,  it  can  be  milled,  machined  and  polished  with  good 
results.  The  purity  achieved  by  Dow  has  given  it  better 
heat  resistance  and  light  stability,  eliminating  crazing  and 
i blushing  which  kept  its  marketability  limited  in  early 
i years.  It  has  light  transmission  of  90%,  and  its  unique 
characteristic  of  light  transmission  through  rods,  carrying 
1 it  around  curves  or  bends,  gives  it  novel  advantages  in  the 
illumination  fields,  such  as  for  surgieal  examination  and 
instrumentation,  unusual  illuminated  signs,  and  magnifica- 
1 tion  mounting  for  biologieal  speeimens.  It  has  many  opti- 
] cal  and  decorative  possibilities.  Its  flow  characteristics 
make  possible  thin  sections  and  films.  It  has  the  lowest 
| water  absorption  of  any  of  the  commercially  known  plas- 
' ties,  and  is  well  adapted  to  humid  atmospheres.  Its  extra- 
ordinary  chemical  and  solvent  resistance  is  not  affected 
by  glycerine,  naphtha  or  glycol.  Polystyrene  is  resistant 
to  alcoholic  materials,  concentrated  acids,  and  alkalies. 

This  colorless,  transparent  polystyrene  has  a refractive 
; index  of  1.59,  is  practically  odorless  and  without  taste,  is 
not  affected  by  age,  is  unaffected  by  water  up  to  60°  C, 
has  a specific  gravity  of  1.054 — 1.056.  When  injection 
niolded,  it  has  a tensile  of  5000  — 9000  psi,  transverse 
14,000 — 19,000  psi  and  a compression  strength  of  11,500 — 
I 13,500  psi.  It  has  a superficial  Rockwell  of  15X — 89 — 92. 
Its  electrical  properties  are  advantageous,  having  a di- 
electric  strength  instantaneous  of  0.005"  thick  3500  v/mil ; 
0.125"  thick  500 — 700  v/mil.  Dielectric  constant  at  60 
| cycles  is  2.5 — 2.6,  and  at  1,000,000  cycles  is  still  2.5 — 2.6. 
It  has  a power  factor  between  60  to  1,000,000  cycles  of 
0.0001—0.0002  to  0.0001—0.0004.  Moldings  are  dimen- 
i sionally  stable  through  a wide  range  of  temperatures, 
humidity  and  loads. 

Its  extreme  inertness,  these  foregoing  characteristics 
and  its  electrical  properties  have  earned  it  an  important 
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rank  in  the  television  industry.  Improvements  in  con-ij 
sistency,  increased  heat  distortion  temperatures  and  doub- 
hng  of  elongation  characteristics  permit  the  advantageoui 
production  of  polystyrene  thread,  foil,  protective  coatings 
textile  coatings,  transparent  packaging  films  and  tapes  for 
electrical  insulation.  It  can  be  air  impregnated  to  form 
an  unusually  fine  building  insulation,  with  marked  acous- 
tical  absorption. 

Recent  developments  have  produced  large  size,  rigid, 
semi-structural  moldings  hitherto  considered  impossible]' 
Alden  B.  Dow,  architect,  is  opening  new  horizons  for)' 
plastic  materials  in  the  building  fields,  having  developed 
a molded  polystyrene  building  block  of  wide  design  utility 
and  beauty.  His  development  of  the  model  community 
at  Lake  Jackson,  Tex.,  within  a few  miles  of  the  Dow 
!•  reeport- Velasco  enterprises  is  one  of  the  most  scientific  ] 
community  projeets  of  its  kind  in  the  world  today. 

So,  within  100  years  from  the  first  discovery  of  styrenel 
by  Bonastre  in  1831,  a pure  polystyrene  of  almost  unlim-B 
ited  commercial  significance  as  a plastic  has  been  evoIved.jl 
T liis  achievement  has  made  possible  the  urgent  solution 
of  the  critical  rubber  problem,  has  provided  a developed! 
siipply  almost  instantly  ready  to  answer  all  requirementsl 
of  the  plastic  era  to  follow.  END|j 


Velon 

( Continued  from  page  34) 


standing  a temperature  up  to  170°  F without  any  change 
in  physical  characteristics,  and  to  300°  F before  melting.  ( 

According  to  Firestone  Tire  & Rubber  Co.  manufac- 
turer  of  V elon,  its  properties  inelude  resistance  to  abra- 1 
sion,  cracking,  weakening,  perspiration,  age,  moths  and 
sunlight — factors  of  extreme  importance  in  upholstery.  I 
Its  low  water  absorption  (less  tlian  0.1%  in  24  hr),  its 
wide  colorability,  its  range  from  complete  transparency  I 
to  the  opaque,  also  promise  to  qualify  it  well  for  this 
field.  As  varied  patterns  can  be  woven  into  Velon  as  into  I 
any  natural  fabrics. 

Present  indications  are  that  its  post-war  seiling  price  1 
will  be  competitive  with  mohair,  wool  and  part  wool,  and  | 
leather. 

Ink,  grease,  gum,  rain  and  dust — the  bane  of  the  average 
material  in  this  class — can  easily  be  washed  off  Velon.  I 
Today,  it  is  alrcady  in  limited  use  as  upholstery  in  fumi-  | 
ture,  and  in  automobiles,  buses,  trucks,  airplanes,  trains,  I 
street  cars  and  other  forms  of  transportation.  It  was  | 
found  to  be  a highly  satisfactory  replacement  in  strand  I 
form  for  rattan  when  the  outbreak  of  war  with  Japan  [ 
cut  off  these  producing  arcas  in  the  Far  East. 

Manufacturing  Process 

V elon  in  raw  form  is  a crystalline  powder.  The  yarn  I 
or  filament  is  formed  by  feeding  the  powder  through  i 
special  patented  extrusion  equipment  in  which  it  is  heated  [ 
above  the  crystallite  melting  point  and  later  cooled  below  | 
that  point.  After  being  shaped  and  super-cooled,  it  is  | 
elongated,  while  a partial  re-crystallization  occurs,  with  I 
the  crystallites  becoming  orientated  along  the  major  axis  I 
of  the  yarn.  The  degree  of  crystallization  may  then  be  I 
controlled  by  heat-treating  after  or  during  elongation  in  I 
order  to  achieve  properties  desired  for  specific  uses.  I 
V elon  is  duetile  and  machinable,  can  be  extruded  into  I 
tubes  or  strips  as  well  as  threads,  and  has  a glossy  sheen.  I 

V elon’s  value  in  public  buildings  lies  in  its  cleanliness,  I 
reduetion  in  decorating  costs,  improved  appearance  over  I 
periods  of  time,  wider  selection  of  fabrics  and  textural  I 
appearance,  resistance  to  various  influenccs  which  would 
ruin  other  materials,  washability  with  soap  and  water  or  I 
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,ither  cleaning  agents,  resistance  to  hard  and  constant 
year,  comfortable  feel  in  hot  weather,  and  nonporosity. 
Jji  hospitals,  its  chemical-resistance  makes  it  able  to 
; j.vithstand  sterilizing  Solutions. 

Combinations  of  Velon  with  cotton,  rayon  or  other 
i'abrics  offer  considerable  promise  in  the  development  of 
mique  and  attractive  drapery  materials. 

tarly  Applications 

Among  the  first  uses  of  Velon  filament  as  a finished 
j product  was  in  a box  woven  type  of  fabric  used  as  uphol- 
;;tery  on  the  seats  of  New  York’s  subway  trains.  Car 
. ;1208  of  the  Independent  Subway  Division  of  the  city’s 
Board  of  Transportation  has  been  in  operation  with 
Velon  seats  for  4 years,  without  noticeable  deterioration 
I in  the  appearance  and  condition  of  the  material.  About 
T10  coaches  of  the  Long  Island  Railroad  have  been  run- 
ning for  1 1/2  years  with  Velon  upholstery,  as  have  also 
[New  York  City’s  bus  lines. 

| Twenty-five  leading  inter-urban  bus  companies  have  in- 
stalled  Velon  upholstery;  also  10  major  taxicab  companies. 

Velon  yarn  has  a tensile  strength  up  to  40,000  psi ; is 
ij  free  of  grain  structure  and  splitting,  thus  eliminating 
danger  of  damage  to  clothing  from  snagging,  as  often 
1 occurs  with  cane  seats;  is  free  from  warpage;  is  dimen- 
sionally  stable;  and  resists  cutting  or  slitting  with  a knife. 

Although  the  material  will  char  when  exposed  to  a 
direct  flame,  it  will  not  support  sustained  combustion. 
When  tested  by  the  New  York  City  Fire  Department  and 
the  Bureau  of  Standard  and  Appeals,  a blow-torch  was 
applied  to  the  material,  which  was  covered  with  gasoline- 
i impregnated  excelsior.  There  was  no  flame  or  glow. 

In  the  form  of  screening  it  finds  application  both  as 
i home  and  office  window  and  porch  screens  and  as  indus- 
Itrial  filter  material.  The  home  or  building  owner  can 
■ select  this  screen  material  in  any  color  desired,  so  as  to 
attain  harmony  with  the  trim  or  exterior  coloring  of  the 
j structure.  This  screening  does  not  rust  or  tarnish,  and 
i shares  the  strength  of  the  more  closely-woven  fabric. 

I Screens  now  are  used  in  some  15,000  hornes  at  present. 

Velon’s  value  as  an  industrial  filter  material  stems  from 
the  fact  that  it  is  not  affected  by  chemical  Solutions  which 
might  destroy  other  types  of  filter  materials.  It  also  has 
\ a resistance  to  continuous  heat  up  to  170°  F,  and  is  not 
affected  by  most  acids  or  alkalies.  It  is,  in  addition,  highly 
. resistant  to  organic.  solvents.  Its  resistance  to  aging  dis- 
tinguishes  it  from  many  filter  materials  currently  in  use. 
Extruded  in  strands  of  yarn,  it  can  be  formed  into  filters 
of  varying  shapes  and  gauges  and  diameter. 

At  the  outbreak  of  war,  Velon  upholstery  had  been  in- 
stalled  on  furniture  steamships  and  was  in  extensive  de- 
mand  by  the  owners  of  the  largest  fleets.  The  advent  of 
hostilities,  however,  suspended  this  development. 

Considerable  possibilities  exist  for  the  combination  of 
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than  20  years!  ETHYL  CELLULOSE  — ACRYLIC 
and  VINYL  RESINS  . . . 


WE  RE-PROCESS  for  YOU  — OR  BUY  from 
YOU:  We  reclaitn  thermoplastics  that  are  off-size 
or  off-standard,  including  factory  residues  or  scrap. 


Characteristics  of  "Velon" 


Specific  gravity  

Refractivø  index  (Nd) 

Tensile  strength  (psi) 

Elongation  (%)  

Resistance  to  heat  (°F  continuous).... 
Resistance  to  heat  (°F  intermittent).. 

Softening  point  ( ° F) 

Tendency  to  cold  flow 

Water  absorption  (%) 

Clarity  — 

Effect  of: 

Fire 

Aging  Effects  

Acids .. 

Alkalies 

Sunlight .. 

Organic  solvents  


1.6-1.75 

1.6-1.63 

Up  to  40,000 

25 

170 

Shrinks  above  170 

240-280 

Slight 

Less  than  0.1 

.Translucent  to  Opaque 


Non-Flammable 
None 
None 


J Slight 

Highly  Resistant 
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F elon  with  other  plastics,  particularly  in  furniture.  Ply- , 
wood-frame  chairs  can  be  upholstered  with  Velon  fabricJ 
ranging  in  fineness  of  weave  from  flat  rattan  to  sheerestl 
filament,  in  any  color  combination.  Acrylics,  also,  mayi 
be  used  with  it  in  similar  fashion. 

One  of  its  major  appeals  in  the  home  and  transporta-  < 
tion  fields  is  that  its  hardy  physical  properties  and  ease 1 
of  cleaning  render  furniture  coverings  unnecessary.  In 1 
addition,  when  the  highest  grade  of  pigments  becomel 
available  after  the  war,  Vclon  fabrics  are  expected  to  be  , 
as  commercially  sun-fast  as  any  other  materials.  Although  I 
it  is  tasteless,  odorless,  and  non-poisonous,  Velon  lacks 
any  attraction  for  termites,  moths  and  vermin,  being  a 
synthetic  product.  Under  certain  climatic  conditions,  this 
quality  is  especially  significant.  end 


Machininff  Acrylics 

(Continued  from  pogc  28) 


becomes  a highly  delicate  operation  where  tolerances  are 
to  be  observed  and  very  often  require  prettv  complex 
jigs  for  volume  production. 

The  Cardinal  principle  in  the  cementing  of  acrylics  is 
the  softening  of  the  contact  surfaces.  The  solution  that 
causes  this  softening  is  also  the  bonding  agent.  There 
are  two  general  types  of  cement  in  use  on  acrylics.  One 
is  a solvent,  of  which  glac:al  acetic  acid  and  methylene 
dichloride  are  the  most  prevalently  employed  examples. 
The  other  is  the  monomer  tvpe  of  cement.  This  consists 
of  a liquid  methyl  methacrylate  monomer,  which  is  prettT 
much  akin  to  the  substance  from  which  the  acrylic  plastics 
itself  was  east.  Just  as  the  acrvlic  assumed  sol:dity 
through  polymerization.  so  the  bonding  of  the  cemented 
surfaces  through  the  agency  of  the  monomer  cement  takes 
place  through  polvmerization.  Both  solvent  and  monomer 
cements  speeifieally  designed  to  meet  the  characteristics 
of  their  acrylics  are  produced  by  Rohm  & Haas  for 
Plexiglos  and  by  DuPont’s  plastics  department  for  Lucile. 
Regardless  of  which  type  of  cement  is  used,  some  degree 
of  heat  beyond  that  of  room  temperaturc  is  beneficial — 
in  the  case  of  the  solvent  for  hastening  the  softening 
process  and  in  the  case  of  the  monomer  cement  for 
hastening  polymerization. 

Finishing 

For  a good  idea  of  how  important  the  finishing  process 
on  east  acrylics  is  and  how  meticulous  a procedure  it 
has  to  be,  one  nced  only  watch  a government  inspector 
examine  the  finished  piece  for  scratches  and  other  flaws 
with  a magnifying  glass.  In  the  sanding  process  prepara- 
tory  to  huffing  and  polishing,  standard  machinery  and 
standard  abrasive  surfaces  are  emp'oyed.  In  bufling.  how- 
ever,  the  buflf  is  either  a mod "fication  of  a standard  type 
or,  more  freouently,  one  that  is  designed  by  the  fabricator 
himself  speeifieally  for  acrylics  and,  even  more  speeif- 
icallv,  for  a desired  result. 

Machine  sanders— disc,  belt  and  drum — are  used  wher- 
ever  possible.  But  there  are  contours  to  which  the 
abrasive  surfaces  on  these  machines  will  not  conform  and, 
for  those  p:cces,  flcxible-shaft  sanding  tools,  and  even 
oceasionallv  hand-sanding,  are  applied.  In  the  finishing 
of  sheet  edges,  a pass  through  the  rotiter  is  soinetimes 
enough : but.  as  often  as  not,  a sanding  operation  is  used 
either  instead  or  in  addition.  Abrasive  surfaces  on  sand- 
ing  mach:nes  fineluding  the  flexible  shaft  type)  are 
ordinarily  operated  at  about  3000  surface  fptn  and  fric- 
tional  heat  is  dissipated  by  a periodic  wetting  down. 

Considering  the  fact  that.  in  polishing  operations,  beat 
is  gencrated  by  the  revolving  buflf  and  that  an  abrasive 
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material,  fine  though  it  is,  is  involved,  extreme  care  must 
be  exercised  in  the  amount  of  pressure  exerted  by  the 
tool  against  the  acrylic  surface.  This  is  true  not  only 
in  the  “ashing”  process,  but  also  in  “dry”  polishing. 

Buffing  wheels  vary  in  structure  and  buffing  varies  in 
rotational  speed  depending  upon  the  kind  of  operation 
being  performed,  as  well  as  on  the  composition  of  the 
polishing  compound  being  used.  For  instance,  a soft  cot- 
ton  buffing  wheel  using  a polishing  compound  of  tallow- 
bound  alumina  for  the  removal  of  shallow  scratches 
would  run  at  about  2000  surface  fpm.  A polishing  oper- 
ation with  tallow  alone  on  an  unbleached  cotton  sheeting 
buff  would  use  an  operational  speed  of  about  3400  surface 
fpm.  A cleaning  buff  of  cotton  flannel  sheeting  without 
any  compound  would  run  at  some  6000  surface  fpm. 

There  are  so  many  polishing  compounds  that  almost 
every  kind  of  polishing  requirement  is  met  by  one  or 
another.  Still,  the  fabricator  will  often  make  combina- 
tions  of  his  own  that  will  best  suit  his  purposes  or  will 
both  improve  quality  and  speed  work. 

The  fact  that  the  subject  of  jigs  and  fixtures  in  the 
fabrication  of  acrylics  is  broached  toward  the  conclusion 
of  the  discussion  is  no  indication  of  its  relative  importance. 
In  many  instances,  without  jigs  or  fixtures  or  both,  there 
would  simply  be  no  such  thing  as  volume  production  of 
acrylic  designs.  In  most  other  cases,  the  efficiency  of 
these  devices  largely  determines  the  speed  with  which 
the  work  can  be  put  out  and,  consequently,  enters  directly 
into  the  final  cost  of  production. 

Care,  accuracy  and  no  small  amount  of  ingenuity  are 
involved  in  good  jig  design  for  the  fabrication  of  acrylics. 
As  apparently  simple  an  operation  as  a cementing  job 
can  be  crippled  without  a fixture  properly  designed  for 
the  purpose.  And  if  that  is  true  of  a cementing  fixture, 


which  is  ordinarily  made  of  wood,  it  is  doubly  true  of 
metal  drill  jigs,  in  which,  for  example,  the  character  of 
the  hardened  steel  bushings  alone  may  determine  the 
efficiency  of  the  operation. 

Since  jigs  and  fixtures  are  usually  designed  for  the  in- 
dividual operation  on  the  particular  acrylic  piece,  no 
generalizations  can  be  made  about  them,  except  this:  A 
elever  designer  of  jigs  and  fixtures  who  knows  both  his 
machines  and  the  characteristics  of  his  material  means 
a good  deal  to  the  customer  of  an  acrylics  plant.  end 
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good  adhesion  is  due  partly  to  the  affinity  of  the  adhesive 
for  phenol-formaldehyde  resins.  The  three  block  shear 
method  was  used  in  the  tests  referred  to,  with  the  test 
speeimens  formed  by  three  blocks  measuring  1)4  x 1 x )4”. 
The  center  block  projeets  above  the  others  by  %"  and  the 
shear  load  is  divided  between  two  glue  lines. 

The  maximum  shear  strength  indicated  by  this  test, 
with  cure  temperature  at  85°  F and  using  a 4%  catalyst 
over  a period  of  7 days,  was  almost  3500  psi,  at  which 
point  the  phenolic  laminated  failed  completely.  Generally, 
a sound  bond  can  be  accomplished  with  Resin  X adhesive 
overnight  at  120°  F or  after  several  days  at  85°  F. 

Since  Resin  X is  non-volatile,  glue-line  thickness  of  the 
adhesive  is  not  critical,  making  p<j 
casting-gluing  in  which  < 
be  joined  simolv  \0 trlCO 


tween  ^ 


pofsiWe  " techniqu0  ° 

jf-^roÅucts 


145  N.  SIXTH  ST.,  PHILADELPHIA  6,  PA. 


W H AT  POSSIBILITIES  DOES 
IT  OFFER  YOUR  PRODUCT? 

The  uses  to  which  this  versatile  plastic  may  be  put  are 
too  varied  and  numerous  to  be  forecast.  Every  manufac- 
turer,  every  produet  designer  will  see  possibilities  in  each 
of  its  numerous  properties.  The  intensity  of  its  brilliant 
colors,  its  flexibility,  heat-and-chemical  resistance,  low 
moisture  absorption,  high  tensile  strength,  resistance  to 
corrosion— these  are  among  the  many  remarkable  prop- 
erties that  make  SARAN  BY  NATIONAL  the  plastic  to  be 
given  full  consideration  for  the  development  or  improve- 
ment  of  your  produets.  The  complete  facilities  of 
NATIONAL'S  technical  and  experimental  laboratories  are 
at  your  service  for  study  and  suggestion. 

Samples  and  detailed  information  will  be  sent  you 
on  request. 
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Plastic  Tooling 

( Continued  from  page  61) 


and  put  into  the  oven  for  curing.  The  resulting  plastic  | 
block  can  now  be  used  for  first  operation  forming  and  the 
parts  placed  on  the  steel  block  for  final  checking. 

While  production  tools  are  the  principal  concern  of  the  I 
plastic  tooling  laboratory,  one  by-product  of  its  work  j 
has  been  the  molding  of  actual  parts,  particularly  where  r 
the  number  needed  is  limited,  or  deliveries  are  behind 
schedule.  In  addition  to  the  propeller  cuffs  previously 
mentioned,  such  items  have  included  a large  assortment 
of  switches  and  handles  for  use  on  actual  airplanes. 

Although  principal  attention  in  the  initial  stages  of  the 
Martin  plastic  tooling  research  program  has  been  con- 1 
centrated  on  thermosetting  resins,  applications  of  thermo-  I 
plastic  resins  have  by  no  means  been  overlooked  and  sev-  I 
eral  interesting  innovations  have  been  made  in  their  use  L 
and  handling.  The  thermoplastic  principally  used  is  I 
Plastalloy,  an  ethyl  cellulose  compound  weighing  68  pcf  | 
and  made  up  of  two  materials,  one  with  a melting  point  i 
of  325°  F.  The  two  materials  are  cooked  for  6 hr  in  an  i 
insulated  pot  with  a sweeping  type  agitator,  the  “B”  I 
material  being  added  after  all  of  the  “A”  material  has  I 
melted.  The  cooked  material  is  poured  against  the  die  I 
which  has  been  preheated  to  300°  F and  is  then  allowed  I 
to  cool  until  the  top  surface  has  hardened  to  a depth  of  1 
1",  after  which  a pressure  plate  is  applied  to  control  I 
shrinkage  and  prevent  the  plastic  from  shrinking  away  I 
from  the  face  of  the  die.  Pressure  is  applied  periodically 
until  the  punch  and  die  cool  ( from  1-3  days  depending  on  I 
size)  and  after  the  entire  pour  has  cooled  or  conditioned  i 
_ (2-4  days)  the  plate  is  removed  and  the  top  surface  of  I 
j.e  punch  planed  level. 

ce."hermoplastic  resins  are  used  primarily  for  drop  ham-  I 
of  and  hydraulic  die  punches  where  they  replace  lead  I 
P/<\rfirksite.  They  are  more  resilient  in  forming  than  I 
Regardfcl  punches,  can  be  east  directly  against  the  die  I 
of  heaf  allowance  for  metal  clearance,  and  weigh  only  I 
in  the  .s  much  as  lead,  making  for  increased  safety  since  I 
proce<ls  do  not  shear  off,  and  easier  handling.  Some  of  I 
hastember  needed  with  the  lead  punch  is  eliminated  with  I 
.stie,  and  noise  is  reduced  considerably. 

Flnhl  on|y  serjous  limitations  of  the  plastic  punch  are  l 
Ffht  draws  such  as  channels  and  90“  bonds.  On  very  I 
on  • draws  the  rubber  will  deform  the  plastic  just  as  it  I 
,la!S  lead. 

cx.a»sting  methods  for  the  plastic  punches  are  still  in  the  I 


wii 


to 


erimental  stage  at  Martin,  but  one  rccent  innovation 


ds  great  promise  as  a time  saver.  Instead  of  pouring 
se  plastic  directly  on  the  lead,  a plaster  mold  is  taken 
com  the  original  die  pattern,  and  the  punch  is  pre-molded 
W this  mold.  In  this  way  the  curing  of  the  plastic  is 


Properties  of  "Textolife 

Comprettive  ttrenqth  [pti) 

1420"* 

6000 

Flenurel  ttrenqth  (pti)  

Tonsiln  ttrenqth  (pti)  ...  

3.000 

. .1,500 

Shoar  itronqth  (pti) 

3.000 

Impact  ttrenqth  { ft-tb  par  in  of  noteh).. 
Rockwell  hardnatt  (H  teala) 

.0.25 

8090 

1.15 

Mold  thrinkaqo  (in  par  in) 

7 X 10* 

Thermal  eipantion  (in  per  in  per  *C) 

4X10® 

Heat  retiitance  (*C)  

Effect  of  aqinq 

Only  chanqe  in  color 

Machininq  qualitiet 

Good 

Speeific  voluma  (eu  in  per  lb).. 

— 24 

•Walfiwt  flovr  Ullar. 
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accomplished  while  the  kirksite  die  is  being  made.  The 
linished  kirksite  die  is  then  reheated  and  the  cured,  pre- 
molded  punch  fitted  to  the  die. 

Now  in  the  experimental  stage  is  a proposal  to  carry 
this  principle  still  further  by  casting  preformed  blocks 
i to  the  approximate  size  of  the  punch,  chiseling  them 
i roughly  to  contour,  and  then  molding  the  finished  punch 
| by  reheating  the  kirksite  die. 

A second  time-saving  innovation  is  the  planing  level 
of  the  top  surface  while  the  punch  is  in  the  hammer  with 
a small  hand  router  attached  to  the  ram  of  the  hammer. 

Considerable  savings  in  attaching  the  plastic  punches 
to  the  ram  have  been  achieved  through  the  use  of  ]/2"  lag 
screws  in  place  of  the  conventional  Vn  or  7/s"  studs  used 
with  the  lead  punch,  thus  eliminating  the  necessity  for 
predetermining  the  position  of  the  bolts. 

In  casting  hydraulic  draw  dies  from  the  plastic  material, 
it  has  been  found  possible  to  east  the  punch  and  draw 
ring  as  a single  piece,  due  to  the  light  weight  of  the 
material,  and  then  saw  them  apart,  eliminating  one  casting 
operation.  However,  it  is  still  preferable  to  use  a kirksite 
draw  ring  wherever  possible. 

Thermoplastic  plastics  have  also  proved  adaptable  for 
blanking  punches  where  the  preparation  of  steel  punches 
involves  a great  amount  of  machining  time.  The  plastic 
punch  is  molded  directly  from  the  steel  die  and  can  be  re- 
faced  as  often  as  necessary.  Where  the  quantity  of 


Properties  of  "Catalin"  Casf  Resins 


Eleetrical  and 

ASTM  Mechanical 

Test  Temp.  Grade  (Com- 

Method  (°F)  R.  H.(%)  mon  Values) 

Specific  gravity  - 1.305- 1.3 15 

Specific  volume — (oz  per 

cu  in)  0.751 

Refractive  index  1.59- 1.61 

Light  transmission  (%) — 0-1 

Colors  White 

Machining  qualities Excellent 

Water  absorption 

(24  hr  %) 0.4  0.6 

Inflammability  Non-lnflammable.. 

Effect  of  aging Hardens  & Yellows 

Effect  of  sunlight Yellows 

Tendency  to  cold  flow ........  None 

Tensile  strength  (psi) „...D48-4IT 77  50  8,500-10.000 

Modulus  of  elasticity  in 

tension  (psi)  D48-4IT 77  50 3.75  x 10®. 

Cornpressive  strength 

(psi)  D649-4 1 T 77 50  20,000-25,000 

Flexural  strength  (psi) D650-4IT 77 50 1 0,000- 1 2,000 

Maximum  deflection  un- 
der flexure  (in) - 0.14 

Impact  strength  (Izod  ft- 

lo  perin of  milled  notch)  D256-4IT 77 50 0.48-0.60. 

Shear  strength  (I"  diam- 
eter plunger)  .5,000-7,000 

Hardness,  Rockwell 77 50.  M65-M80 

Volume  resistivity 

(megohm-in)  D257-38 77  Dry I— 7x  I0« 

Dielectric  strength  (short 

time  v/m) DI49-39T  77  Dry  350-430 

Dielectric  strength  (step- 

by-step  v/m)  DI49-39T 77 Dry 260-335 

Surface  resistivity 

(megohms) — 6.5  x 10° 

Thermal  conductivity — 

(10-4  cal  per  sec  per  sq 

cm/l°  C per  cm) - — - 3-5 

Thermal  expansion  (linear 

coefficient  of  per  °C)....  8.1  — 10.9  x l(H>.... 

Heat  distortion  point . ..D648-4IT 113 — I76°F 

Effect  of  hot  flames Chars 

Effect  of  weak  acids (Note  I). 

Effect  of  strong  acids (Note  2) 

Effect  of  weak  al  kal  ies _..(Note  3 )...'.. 

Effect  of  strong  alkalies  Decomposes. 

Effect  of  organic  solvents..  (Note  4). 


1 : No  effect  to  sllght  decomposltion  dependent  upon  the  acid. 

2:  Dicornposcd  by  oxidizing  acids.  No  effect  to  sllght  effect  by  reducing  and  organic 
acids. 

3:  Sllght  effect  to  marked  effect  dependent  upon  the  alkali. 

4:  No  effect  to  complete  disintegration  dependent  upon  the  solvent. 


oCooh  . . . 

MR.  MANUFACTURER 


ROTHCO  PRODUCTS  is  thriving  on 
tough  problems  in  machining  plastics, 
regardless  of  type  of  plastic  . . . Bakelite, 
Polystyrene,  Dialectene,  Cataline,  Lucite, 
Plexiglas  . . . etc.  Tolerances  held  to 
.001  inch. 


ftofhco  in  vites  yo  ur  inquiries  . . . the 
tougher  the  problem  . . . the  b etter  we 
like  it  . . . immediate  attention  assured. 


CO 


f-^roduetd 


145  N.  SIXTH  ST.,  PHILADELPHIA  6,  PA. 


WH AT  POSSIBILITIES  DOES 
IT  OFFER  YOUR  PRODUCT? 

The  uses  to  which  this  versatile  plastic  may  be  put  are 
too  varied  and  numerous  to  be  forecast.  Every  manufac- 
turer,  every  produet  designer  wiil  see  possibilities  in  each 
of  its  numerous  properties.  The  intensity  of  its  brilliant 
colors,  its  flexibility,  heat-and-chemical  resistance,  low 
moisture  absorption,  high  tensile  strength,  resistance  to 
corrosion — these  are  among  the  many  remarkable  prop- 
erties that  make  SARAN  BY  NATIONAL  the  plastic  to  be 
given  full  consideration  for  the  development  or  improve- 
ment  of  your  produets.  The  complete  facilities  of 
NATIONAL'S  technical  and  experimental  laboratories  are 
at  your  service  for  study  and  suggestion. 

Samples  and  detailed  information  will  be  sent  yo u 
on  request. 


nnTinnHL  plasth^pAdducts  m 

ODENTON,  MD. 
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Jhi$  month  wo  offtf  a 
brand-nøw,  ploslic  "whotnot."  Wø 
will  gl  od  ty  *ø*d  onø  to  you,  w H ho  ut 
co st  or  obligotioM.  Wrrtø  on  but- 
i nøtt  i tatronøry,  giv  ing  tUlo. 


SCOS’  diversifica* 
tion  in  cutfom  mold- 
ing  has  given  our  engi- 
neering, tool  and  die  de- 
partments  experience  thaf 
will  serve  you  well  and 
save  you  money. 

Whether  your  Plastics 
problem  is  in  Health — 
Household  — Electrkal  — 
Sports — Fa  shions — No  v el  - 
ty  or  Industrial  commodi- 
ties  you  will  find  the 
NOSCO  technica!  help  you 
need — both  before  and 
after  production  starts. 
Nosco's  planning  depart- 
ment,  with  Creative  ability, 
con  help  you  too. 

For  "Know  How" — Know 
Nosco. 


* * * 

n«. 


««* 

hom'  ,,rint 

VVc *»  °“  *°  Aret»»- 

S ew-su: t^^z^iirss 

■ssS^ssa,«SfS 

'TTmovui'' 


parts  to  be  produced  is  small,  it  is  far  easier  to  re-facelj 
the  plastic  punch  a few  times  than  to  machine  a steel  il 
punch,  while  for  larger  quantities  a steel  face  can  be  at-n 
tached  to  the  plastic  punch.  When  used  without  the  steel  [j 
face,  finished  parts  blanked  with  the  plastic  punch  require ‘ j 
little  or  no  burring. 

As  in  the  case  of  thermosetting  resins,  thermoplastics  1 
have  also  proved  adaptable  to  many  minor  items  at  Martin.  I 
One  such  application  is  hand  dollies  for  hand  forming! 
material  to  steel  or  wood  blocks  in  the  sheet  metal  depart-| 
ment.  Here  a master  mold  is  made  and  the  dollies  are 
poured  as  needed.  Formerly  they  were  made  from  hard 
wood  or  fibre  and  had  to  be  individually  carved. 

And  as  a by-produet,  tliese  same  thermoplastics,  with  a I 
plasticizer  added,  can  be  used  to  protect  threaded  parts.  I 
I'he  parts  are  dipped  in  the  liquid  plastic  to  coat  them  | 
until  ready  for  use,  at  which  time  they  can  be  easilv 
unwrapped  by  nickiug  the  plastic  with  a fingernail.  f mi 


Textiles 

( Continucd  from  page  21) 


This  resin  treatment  is  also  applicable  to  cotton  and 
rayon  goods.  Up  to  the  present,  cottons  have  been  shrunk  | 
by  the  Sanforizing  process  which  is  an  excellent  mechani- 
cal  method  which  takes  up  the  residual  shrinkage  in  the  ] 
fabric.  There  is  a problem  in  the  mcchanical  shrinkage 
of  rayons  and  spun  rayons  resulting  from  the  slippage 
of  the  fibers.  It  is  here  that  the  chemical  stabilization 
of  the  fabric  with  Rcsloom  shows  particular  promise,  pos- 
sibly  in  conjunction  with  Sanforizing,  to  remove  the  last 
traces  of  shrinkage  after  the  Rcsloom  has  been  applied 
to  prevent  the  major  portion  of  the  shrinkage.  On  wool- 
ens  and  worsted  London  shrinking  has  found  general 
application  and  the  application  of  Rcsloom  to  the  wool 
opens  up  the  possibility  of  greatly  reducing  the  yardage‘ 
of  fabric  lost  in  this  shrinking  process.  This  would  be  an 
important  development. 

Properties  of  " Resloom " 

Rcsloom  M-75  is  a clear,  colorless  resin  having  a spe- 
cific  gravity  of  approximately  1.20.  It  is  stable  under 
normal  storage  conditions,  and  may  be  readily  diluted 
with  water  to  any  desired  conccntration.  It  is  usually 
supplied  at  a pH  of  9.0  to  9.5.  The  following  tables  list  the 
organic  solvents  with  which  it  may  be  diluted  and  with 
which  it  is  miscible. 

Solvonft  or  Diluonti 

Mothyl  olcohol 

Ethyl  alcohol 

Isopropyl  olcohol 

Butyl  olcohol 

Propylono  qlycol 

Glycorino 

Acotono 

Callotolva 

Glaciol  acetic  acid 

Ethyl  acetate  (iliqhtly  tolubla) 

Non-Solvantt 
Carbon  tatrachlorida 
SoIvmso 
Toluana 
Diathvl  athar 

If  the  pH  of  M-75  Solutions  is  dropped  below  7,  it  poly- 
merizes  to  a water-insoluble,  solvcnt-insoluble  resin.  The 
rate  at  which  this  change  takes  place  may  be  adjusted  by 
cuntrolling  the  pH  and  the  temperature.  Low  pH  and 
high  temperatures  give  the  quickest  change. 

The  cured  and  polynterizcd  M-75  is  unique  and  out- 
standing  in  its  solvent  resistance  and  completc  insolubility 
in  all  types  of  organic  solvents.  It  also  shows  excellent 
resistance  tn  acid  and  alkali.  These  properties  make  it  of 
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TABLE  I:  Density  of  Resloom  M-75  in  Aqueous  Solutions 

Approx. 


Parts  of 
Resloom  M-75 

Parts  of 
Water 

Baume 

Solution 

Twaddell 

Solution 

Density  of 
Solution 

inn 

o 

23  ... 

38.0 

1.19 

50 

?n 

sn 

10.8 

! 6.0 

1.08 

co 

5 

..  7.2 

1.036 

16 

. .84 

. 4 

..  5.6 

1.028 

12 

..  88 

..  3 

4.2 

1 .02  1 

8 

...  92 

..  2 

2.8 

1.014 

4 

96 

..  1 

. 1.4 

1.007 

outstanding  value  as  a textile  resin,  since  fabrics  treated 
with  the  M-75  are  impregnated  with  a resin  which  is  fast 
to  washing  and  dry  cleaning  and  should  last  the  1 fe  of 
the  fabric.  No  satisfactory  method  has  been  developed 
for  removing  the  resin  from  the  fiber.  A nitrogen  analy- 
sis  of  an  M-75  treated  cotton  fabric  gives  a measure  of 
the  resin  content,  but  wool  fabrics  which  already  contain 
nitrogen  are  extremely  difficult  to  analyze. 

The  resin  content  of  an  appl'cation  bath  may  be  deter- 
inined  by  its  Twaddell  or  Baume.  Table  1 gives  the  spe- 
cific  gravity  of  M-75  Solutions  diluted  with  varying 
ainounts  of  water.  The  resin  content  of  a bath  may  also 
be  obtained  by  evaporating  a sample  of  the  solution  to 
constant  weight  at  a temperature  of  105°  to  110°  C. 

Fixation  as  Measured  by  Dyeing  Rates 

When  a cotton  or  rayon  fabric  is  cured  w;th  Resloom 
M-75,  the  rate  at  which  it  can  be  dyed  is  retarded.  An 
uncured  fabric  will  dye  a deep  shade  in  10  min  at  the 
boil  with  3%  Diamine  Fast  Blue  FFB  (Prototype  71).  A 
properly  cured  fabric  will  give  a very  light  shade  under 
these  same  conditions. 

With  3%  diammonium  phosphate  used  as  catalyst,  and 
a 10%  aqueous  solution  of  Resloom  M-75,  curing  times 
and  teinperatures  shown  in  Table  2 were  found  necessary 
to  give  a maximum  resistance  to  the  dyeing  of  cotton 
sheeting. 

Curing  at  225°  F for  1 hr  does  not  give  as  good  a cure  as 
a very  short  time  at  the  higher  temperature.  Apparently, 
temperatures  of  225°  F or  better  are  required  to  flow  and 
condense  the  resins.  • 

C atalysts 

Besides  diammonium  phosphate,  other  acid  forming  salts 
which  may  be  used  as  catalysts  are  ethyl  ammonium  phos- 
phate and  ammonium  phosphate.  Ammonium  sulfate  and 
ammonium  chloride  are  normally  considered  too  strongly 
acid  for  safe  use  on  cotton  goods,  although  they  give  a 
rapid  cure. 

With  heavy  fabrics  such  as  blankets,  appreciably  longer 
times  are  required  for  curing  to  insure  thorough  pene- 
tration  of  heat  into  the  center  of  the  goods. 

Soft  or  Stiff  Finishes 

To  obtain  a soft  finish,  the  Resloom  resin  solution  must 
be  impregnated  into  the  heart  of  the  fabric  or  fiber,  and 
the  use  of  penetrating  agents  such  as  Santomerse  D is  de- 
sirable. A 10%  solution  of  M-75  thoroughly  penetrated 
into  the  fiber  will  give  a very  soft,  mellow,  full  finish.  A 


Time 

(min) 

Temperature 

(°f)  rc) 

TABLE  2 

Comments 

+30.  . 

..225..  .. 

...107.2. 

at  250°  F 

10  . 

...250- 

...  121. 1.. 

no  improvement 

4-5.. 

...275.. 

135 

. 3 min  is  nearly  as  good 

2-3 

...300 

...  148.9.. 

2 min  is  nearly  as  good 

1 1/4-2-. 

...325 

168.8.. 

1 min  is  not  quite  long 

enough 

lld  SUver, 
ptxsfic  Ptoducte 

on  stainpM® 
cu*. 

v/itø  otdin  Y 4 

Z at 

o 1.000  P'eces  P 
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NAMES.  DESIGNS 
TRADEMARKS 


tffvnAøn,  HAS  THE  RIGHT  ANSWER 
T0  LEAD  HAMMER  PROBLEMS  ! 


Johnson  Lead 
Hammers  with 
SHUR-GRIP  handles. 

(all  sizes  in  stoclc) 


Johnson  Mold  & 

Ladle.  Economically  priced 


SHUR-GRIP  handles 

give  user  a "bulldog" 
grip  . . . prevent  costly 
slips  . . . can  be  reused 
again  and  again  with 
3 to  6 lb.  hammer  molds. 
Also  1, 2 and  11  lb.  ham- 
mers, with  tubular  handles, 
in  stoclr. 

Mold  your  own  lead 
hammers  over  SHUR- 
GRIP  handles  or  plain 
pipe.  Easily  operated 
by  inexperienced  help. 
Made  in  7 sizes  for  1 
to  11  lb  hammers. 


Write  to  Dept.  P-l  for  descrip- 
live  bulletin  and  prire  list. 


JOHNSON  TOOL  COMPANY 

PLASTIC  MOLDS  • TOOLS 

65  MASSASOIT  AVE.  • fAST  PROVIOENCE  14,  R.  I. 
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T DIE  CAST  AMD  NOLDED  PRODUCTS 

A COMFLXTE 

MANUFACTUnma  SERVICE 

DESIGNERS 

INJECTION  MOLDERS 

DIE  CASTERS 

11*30  8.  MAIN  ST.  LOS  ANGELES  3.  CALIF. 


UTAH  PLASTIC  & DIE-CAST  CO.,  INC. 

SERV1CINQ  THE 
1NTERMOVNTAIN  AREA 

INJECTION  MOULDING 

DIE  CASTING-DESIGNING 

A CompM • Manufadurlnq  Serrlcø 
113  EAST  FIRST  SOUTH  SALT  LAKE  CITY  1.  UTAH 


• Jfn diUtria!  beJifketJ 

INDUSTRIAL  DESIGNERS— A large  manufac- 
turer  of  automotive  and  commercial  products 
wantt  teveral  designert.  Experience  should 
cover  rendering,  modeling  and  engineering  fun- 
damentalt. Excellent  studio  conditions.  State 
talary  and  previout  experience  in  letter  to  Elec- 
tric Auto-Lite  Company,  Toledo  I,  Ohio,  atten- 
tion  Pertonnel  Manager. 


ROUTER  BITS— FORM  CUTTERS  and 
MACHINES  for  HIGH  SPEED  CON- 
TOUR  and  STRAIGHT  CUTTING  PLASTICS 

Vnd  f mr  (mlmlmg  Sm.  4J 

EKSTROM,  CARLSON  & CO. 

1410  Rallrood  An.  ROCZrORD.  AL 


TABLE  3:  Time  and  Temperature  to  Cure  Resloom  M-75 

(in  the  presence  of  3%  (NHeljHPOt) 

Time  (min)  Temperature  (“F) 

*5  zzzr:  m 

3 300 

2 32S 

2%  solutiort  in  alcohol  cures  on  the  surface  of  the  fibers 

and  does  not  penetrate,  giving  a very  stiflf,  boardy  effect. 
By  controlling  the  penetration,  it  is  possible  to  control  the 
stiffness  or  softness  of  the  finish. 

Preparation  of  Resin  Solution 

For  most  applications,  a 10%  aqueous  solution  of  M-75 
is  adequate.  Ninety  parts  of  soft  water  are  mixed  with 
10  parts  of  the  resin.  Three  per  cent  (based  on  the 
weight  of  M-75)  of  diammonium  phosphate  as  catalyst  is 
added  to  the  diluted  resin  solution  when  it  is  ready  to  use. 
The  resin-catalyst  solution  should  be  stable  for  at  least 
24  hr  at  room  temperature.  1%  of  a wetting  agent  such 
as  Santomerse  D should  be  added  to  the  bath  to  insure 
good  penetration  and  softer  finishes.  Penetrating  or  wet- 
ting agents  must  be  neutral.  Softeners  may  also  be  added 
to  the  resin  bath,  and  the  cation  type  are  recommended. 

The  surface  resin  gives  a stiff,  firm  effect,  and  thor- 
oughly  penetrated  resin  gives  a soft  effect.  Where  soft 
effects  are  desired,  it  is  essential  to  scour  the  fabric  thor- 
oughly  to  remove  all  grease,  oils  or  sizing  materials. 
Where  tightly  woven  goods  are  being  impregnated,  it  is 
prefirable  to  use  a three-bowl  mangle.  The  goods  must 
be  given  a very  tight,  hard  squeeze  to  remove  surface  resin 
and  drive  the  M-75  solution  into  the  heart  of  the  fibers. 
Softest  results  are  obtained  when  the  impregnated  goods 
carry  60%  to  80%  of  their  weight  of  M-75  solution. 

The  treated  fabric  is  dried  to  width  on  the  usual  drying 
equipment.  It  is  essential  to  dry  at  width,  as  the  powerful 
stabilizing  effect  of  the  resin  makes  it  very  difficult  to 
get  back  to  full  width  a fabric  that  has  been  dried  and 
cured  in  the  slack  condition.  Properly  cured  fabrics  hold 
their  full  width  after  repeated  washings. 

A fabric  in  drying  and  curing  usuglly  reaches  a tempera- 
ture 10-20°  below  the  dryer  temperature.  The  times  and 
temperatures  needed  to  cure  the  resin  after  all  the  water  or 
moisture  has  been  driven  off  the  fabric  are  shown  in 
Table  3. 

Since  the  cured  resin  is  slightly  acid,  it  is  necessary  to 
wash  out  the  last  traces  of  this  acidity  before  the  goods 
are  stored  or  shipped.  An  alkaline  spray  may  be  used  to 
accomplish  this  effect  when  goods  cannot  be  washcd.  It 
is  essential  to  wash  after  curing  to  remove  traces  of  sur- 
face resin  to  give  a softer  finish.  Softening  agents  may 
be  incorporated  in  the  washing  solution  or  final  rinse. 
Goods  may  be  dried  to  width  or  Sanforized  after  treat- 
ment  with  the  M-75,  but  little  shrinkage  will  be  noted. 

Syton 

The  significance  of  the  Sylons,  a rccent  development  of 
Monsanto  laboratories,  is  their  ability  to  impart  slip  re- 
sistance  and  increased  friction  to  textile  fibers  and  fabrics, 
particularly  to  the  short  staple  fibers  such  as  cotton,  spun 
rayon  and  wool.  They  also  effect  a reduetion  in  luster, 
which  is  of  particular  interest  on  filament  rayon  fabrics 
and  on  worsted  suitings  that  have  worn  shiny. 

While  Sylon  is,  strictly  speaking,  polymerized  silica  or 
SiOs,  it  may  be  characterized  as  a true  inorganic  resin  in 
the  sense  that  it  is  a polymerized  compound  which,  on 
drying,  deposits  a tough,  continuous  film.  One  great  value 
of  Syton  lies  in  the  fact  that  it  is  effective  in  very  low 
concentrations,  for  as  little  as  one-fourth  of  1%  Sylon 
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Typical  Effects  Obtained  with  "Resloom  M-75" 


REDUCES 

1 SHRINKAGE  of  woolens, 
worsteds,  cottons,  rayons, 
knit  goods 

; FELTING  of  woolens,  worsteds 
! SNAGGING  of  hosiery 
! SUPPAGE  of  filament  rayons 
WATER  PICK-UP  and  mois- 
ture-regain  of  cottons, 
rayons 


INCREASES 

FASTNESS  of  direct  colors 
RESILIENCE  of  cottons,  rayons 
BODY  of  cottons,  rayons 
FULLNESS  of  rayon-cotton 
mixture 

WEATHER-FASTNESS  of 
starches,  dextrins 
CROCKING-RESISTANCE  of 
most  dyestuffs 


GENERAL 

Acts  as  a bonding  agent  between  fibers  and  fabrics 
Produces  durable  luster  on  cotton  chintz 
Imparts  hydrophobic  character  to  rayons 


will  markedly  reduce  the  slippage  of  sheer  rayon.  The 
fine  fibrils  are  sub-microscopic  and  penetrate  the  coarse 
textile  fibers  and  yarns. 

It  may  be  diluted  with  water  or  solvents,  and  is  stable  in 
mild  acid  or  alkali.  Strong  acids  will  cause  a gradual 
gelling,  and  strong  alkali  will  cause  a product  precipita- 
tion.  On  drying,  it  deposits  a very  hard,  non-tacky,  trans- 
lucent  film.  The  film  hardens  the  surfaces  of  fibers  and 
greatly  increases  their  coefficient  of  friction. 

Besides  the  three  applications  already  referred  to,  the 
Sytons  also  can  be  used  whenever  a powerful  colloid  with 
film-forming  properties  is  required.  For  example,  they 
greatly  increase  the  wear  of  fine-knit  goods,  reduce  tacki- 
ness  and  stickiness  during  resin  applications,  deluster  resin 
coatings,  deluster  all  types  of  fabrics  and  yarns,  impart 
a full-bodied  permanent  finish  to  fine  fabrics  and  a clear 
crisp  finish  to  cottons  and  rayons,  improve  the  wear  and 
fullness  of  all  types  of  fabrics. 

No  special  precautions  are  required  in  the  application  of 
Syton  W-20.  For  most  applications  a 2%  to  5%  solution 
will  give  the  desired  efifects.  One  part  of  the  resin  is 
diluted  with  50  parts  of  water  and  is  applied  on  a padder 
to  the  fabric,  drying  in  the  usual  fashion.  There  is  no 
evidence  of  substantivity  or  exhaustion  from  a standing 
bath,  although  under  certain  pH  conditions  there  may 
be  some  absorption.  No  curing  or  after  treatment  is  re- 
quired to  fix  the  Syton  and  render  it  washfast.  Further- 
more,  it  may  be  applied  from  a neutral  solution  without 
any  after-treatment  of  acid  or  alkali. 

Higher  concentrations  such  as  4%  to  6%  Solutions  give 
a crisp  or  firm  finish  on  fabrics  which  breaks  down  on 
washing.  However,  the  body  and  fullness  of  the  fabric 
is  retained  after  repeated  washings,  indicating  that  the 
silica  is  retained  in  the  fiber.  The  finish  produced  is 
quite  crisp.  Although  a calendar,  button  breaker  or  the 
action  of  a washing  operation  will  break  down  the  crisp- 
ness,  it  will  not  remove  the  resin.  end 


All-Puxpose  Bonding 

( Continued  from  page  32) 


As  a further  example  of  how  Pliobond  already  is  being 
used,  Goodyear  officials  point  to  the  spectacular  accom- 
plishment  of  adhering  a synthetic  rubber  band  to  glass, 
ceramics  and  metal  in  ordnance  equipment  to  provide  a 
flexible  seal  against  water  and  moisture  vapor  seepage. 
Other  recently-perfected  uses  include  bonding  synthetic 
rubber  to  metal  in  aircraft  engine  carburetors ; in  the  pro- 
duction  of  submarine  cables  and  in  mounting  dies  for 
printing  on  cardboard  cartons.  In  addition,  the  material 
used  to  seal  the  joints  in  the  metal  cases  of  electrical  mo- 
tors permits  these  motors  to  operate  even  while  they  are 
immersed  in  the  fuel  cells  of  an  aircraft. 


Send 
for  this 
FREE 
CHART 


Decimal  Equivalents.  Accurate  to  four 
places.  Signaled  in  three  colors  for  maxi- 
mum  speed  in  locating  decimal  equivalent 
of  fraction.  Saves  time  and  avoids  errors. 
Yours  at  no  cost  or  obligation.  Just  send 
us  your  name,  title  and  address. 

See  our  Ca/alog  in  Sweefs 
File  for  Product  Designen 

JOHN  HASSALL,  INC. 

Specialists  in  Cold-Forging  Since  1850 

160  Clay  Street 
Brooklyn  22,  N.  Y, 
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WE  BUY: 

THERMOPLASTICS  SCRAP  j 
IN  ANY  FORM: 

► ► Cellulose  Acetate 

► ► Cellulose  Aoeto-Butyrate 

► ► Polystyrene  ; 

► ► Mathyl  Methacrylate 

► ► Polyvlnyl  Resin  $ 

We  separate  mixtures  of  any  kind.  We  remove 
steel  and  all  other  metals.  i 

We  rework  and  plasticize  your  thermoplastics  ma- 
terials into  a good  molding  powder. 

We  seil  reconditioned  scrap.  ^ 

A.  BAMBERGER 

Plastics  Materials  \ 

109  S.  Fifth  Street  Brooklyn  11,  N.  Y.  § 

Telephone)  EVergreen  7-3887  § 
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AMERICAN  MOLDING  POWDER 
& CHEMICAL  CORP. 

Manufacturers  of: 


ampAcet) 


CELLULOSE  ACETATE 
MOLDING  POWDERS 

Any  Color  - A ny  Flow 


sf?. 


f*  XKr  V 
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American  Molding  Powder 
& Chemical  Corp. 

109  S.  Fifth  Street 
Brooklyn  11,  N.  Y. 

Tel.:  IVergreen  7-3887 


IMPREGNATED  PAPERS 


Wo  supply  Molders  ond  Lomi- 
notors  with  Impregnoted  Paper 
Stocki.  We  also  supply  cured 
Impregnoted  Sheets  to  Fabri- 
cators. 

Our  paper  mill  and  our  spe- 
cial  laboratory  are  at  your 
service  in  analyzing  any  plas- 
tics-paper  problem. 


Send  for  prices,  samples. 


TARENTUM  PAPER  MILLS 

TARENTUM.  PENNA. 

NEW  YORK  OFFICE:  200  MADISON  AVE. 

Tel.  AShland  4-7570 


Sheet  rubber  is  being  attached  also  to  vitrified  abrasive 
wheels  for  elimination  of  vibration  and  noise,  while  other 
war  uses  of  Pliobond  include  adhering  wood  and  plastics 
to  metal  in  radio-testing  equ  pment,  assembling  canvas  to 
plastic,  rubber  to  leather,  paper  to  leather,  canvas  and 
other  fabrics  to  metal  and  felt  to  cardboard.  Quantities 
of  Pliobond  are  being  tried  experimentally  also  in  laminat- 
ing  lead  foil,  paper  and  fabric.  END 


Plastics  Hold  War  Cains 

( Conlinued  from  page  68) 


This  material  may  be  repaired  with  cellulose  tape  and  its 
breakage  resistance  is  then  almost  as  high  as  that  of  a 
solid  undamaged  piece. 

Though  slightly  more  expensive  than  window  glass,  the 
laminate  costs  only  half  as  much  as  safety  glass.  It  is 
therefore  likely  to  replace  these  materials  in  the  post-war 
window  glaz:ng  business. 

By  the  end  of  1943,  only  30  of  the  typical  applications 
made  by  the  Navy  had  resulted  in  the  saving  of  3,500.000 
lb  of  aluminum.  2,000,000  lb  of  brass,  100,000  lb  of 
bronze  and  400,000  lb  of  rubber,  as  well  as  more  than 
-"'00,000  man  and  machine  hours  and  an  appreciable  amount 
of  money.  Other  critical  materials  for  which  plastics 
acted  as  an  effective  pinch-hitter  were  iron,  steel,  chrom- 
ium,  nickel,  zinc  and  copper  (aside  from  their  use  in  the 
alloys  mentioned  above). 

Important  as  this  role  was  for  the  plastics  industry,  it 
was  not  nearly  as  significant  as  the  fact  that.  even  when 
the  replaced  metals  became  more  abundant,  plasf  cs  con- 
t nued  to  be  used  by  choice.  There  were  two  reasons  for 
this:  (1)  Either  the  use  of  metal  was  merely  traditional 
without  any  special  functional  value,  or  (2)  plastics  had 
proved  themselves  superior  for  the  particular  application. 

As  an  example  of  the  first  kind,  hardware  for  furniture 
trim  may  be  cited.  Brass  and  bronze  had  been  used  for 
this  purpose  simply  because  they  had  “always”  been  used.  f 
But  plastics  materials  performed  the  function  just  as 
well  and  had  the  additional  advantage  of  lightness  and 
more  varied  decorative  possibilities  through  color.  The 
building  and  diverse  equiptnent  industries  may  well  follow  i 
suit. 

Another  typical  example  is  the  deck  clock  installed  on 
war  and  merchant  ships.  Ca  ses  for  these  timepieces  for-  l 
tnerly  were  manufaetured  from  expensive  brass  castings  \ 
which  had  to  be  machined  and  polished.  Even  after  in-  I 
stallafon,  these  cases  were  a steady  drag  on  manpower  1 
sincc  they  had  to  be  polished  rcgularly  by  deckhands. 

Because  of  the  scarcity  of  brass,  the  clock  manufaeturer  I 
subcontracted  his  case  to  a small  plastics  concern.  On  J 
this  one  projeet  alone  it  is  estimated  that  275,000  lb  of  I 
brass  had  been  conservcd  for  more  important  usage.  Fully  f 
as  important  was  the  case  in  the  forming  of  the  plastic  I 
in  steel  dies,  conserving  24,000  man-hours  of  labor  and  • 
18.000  machine-hours  compared  with  the  previous  use  ; 
of  brass. 

There  are  several  striking  examples  of  plastics  replaeing  I 
metals  because  they  were  superior  for  their  purpose.  A ! 
plastics  buoy  dcveloped  by  the  U.  S.  Coast  Guard  is  not  | 
only  much  lighter  than  the  steel  it  replaced,  but  has  j 
greater  resistance  to  corrosion.  A mahogany  veneer  ply-  I 
wood  bonded  with  phcnolic  resin  makes  an  excellent  II 
binnacle  stand,  dispcns:ng  with  all  but  a scant  dozen  | 
pounds  of  the  250  lb  of  brass  formerly  required.  The  , 
alidade,  a stirface  lookout  by  nieans  of  which  the  position  j 
of  objeets  in  the  direct  line  of  travel  of  a ship  may  be 
determined,  was  formerly  made  of  aluminum.  The  metal  j 
has  been  permanently  replaced  by  a plastics  material. 
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There  are  borderline  cases  in  which  other  factors 
determine  whether  plastics  or  metals  should  be  used.  The 
Navy  ordinarily  calls  for  the  heavy  duty  bronze  hand- 
wheels  for  valves.  When  bronze  was  on  the  critical  list, 
plastics  laminates  were  developed  which  gave  satisfactory 
service.  While  the  bronze  handwheel  is  still  preferred 
when  material  is  available,  due  to  its  greater  strength 
and  ability  to  withstand  abuse,  low  heat  conductivity  and 
non-skid  grip  of  the  plastic  are  of  decided  advantage  in 
some  instances. 

Discounting  the  doubtful  and  borderline  cases,  a review 
of  the  applications  in  which  plastics  have  come  to  stay 
is  impressive  enough.  As  gasket  and  sealing  materials,  the 
vinyl  resins,  together  with  Neoprene,  have  been  used  ex- 
tensively.  The  styrenes  and  phenolics  make  up  any  num- 
ber  of  components  of  radio  and  radio-frequency  devices, 
coil  forms,  switch  and  other  handles,  plugs  and  sockets, 
dials  and  mounting  panels.  The  housings  of  thermometers, 
barometers,  and  other  apparatus  have  gone  over  to  phenol- 
ics, while  that  of  the  circuit  breaker  known  as  “finger 
box”  has  been  made  of  acetate  butyrate  for  some  time. 
Name,  data,  and  instruction  plates  attached  to  the  diverse 
motors,  pumps  and  Controls  of  a ship’s  equipment  are  all 
of  plastics  materials. 

For  safety  treads  at  entrances  to  doors  and  hatches, 
abrasives  imbedded  in  synthetic  resins  bonded  to  canvas 
are  used.  Plastic  paints  protect  ships’  bottoms  against 
barnacles. 

For  spare  parts  boxes  and  certain  types  of  low-grade 
bearings  not  subjected  to  constant  pressure,  the  laminates 
have  proved  their  worth. 

Like  the  Army,  the  Navy  is  also  using  a bayonet  scab- 
bard  (illustrated  in  “Plastics  at  Work”  section,  this 
issue)  made  of  cotton  duck  impregnated  with  cellulose 
acetate  butyrate.  This  material  is  lighter  and  more  di- 
mensionally  stable  than  the  wood,  leather  and  canvas  com- 
binations  previously  used. 

The  utility  boat  hull  made  of  plastics-bonded  plywood 
has  been  a notable  success  in  war,  and  post-war  plans 
for  civilian  use  are  already  afoot.  (This  hull  was  de- 
scribed  in  the  July  issue  of  plastics.) 

Vinyl  resins  are  being  used  by  Army  and  Navy  to  pro- 
tect guns  and  other  equipment  against  water  and  the 
elements — later  on,  civilians  will  want  that  same  protection 
on  their  coats  and  fabrics.  Vinyl  resins  are  also  being 
used  for  insulating  the  miles  of  electrical  wiring  of  ships; 
dyed  in  many  colors,  they  permit  maintenance  men  to 
identify  more  easily  the  particular  cable  of  the  labyrinthine 
installation  they  want  to  get  at.  After  the  war  they  should 
be  a formidable  competitor  of  the  rubberized  fabrics  in  the 
automotive  and  other  industries  as  well  as  on  ships. 

The  plastics  items  used  by  the  Navy  Air  Arm  have  be- 
conie  familiar  even  to  the  general  public:  the  acrylic  gun 
turrets,  bombers’  noses,  windows  and  cockpits;  the  plas- 
tics-plywood  wings,  tail  parts,  and  pilots’  seats;  the  canvas- 
filled  phenolic  bomb-racks,  14  lb  lighter  than  those  of 
aluminum  or  magnesium.  Less  familiar  is  the  melamine 
formaldehyde  housing  for  the  distributør  mounted  on  the 
Wright  radial  engine  which  has  a higher  resistance  to 
arcing  than  rubber,  and  the  airplane  flooring  of  laminated 
phenolic  and  phenol-impregnated  fabrics  which  reduces 
the  weight  of  a 50-ton  bomber  by  400  lb.  This  ought  to 
give  the  building  industry  a lead,  as  will  the  polystyrene 
plumbing  fixtures  developed  by  the  Bureau  of  Yards  and 
Docks. 

This  branch  of  the  Navy  has  also  sponsored  the  use  of 
plastics  in  light  reflectors  and  miscellaneous  hardware — 
lmth  applications  opening  the  way  to  wider  use  of  plastics. 

The  Medical  and  Surgery  Branch  is  using  a hypo- 
dermic  syringe  made  of  cellulose  acetate  butyrate,  which 
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We  Mold  The  Gunner’s  Floor! 


VVTE  are  molders  of  this  gunner's 
floor  in  the  nose  turret  of  the 
B-24  Liberator  Heavy  Bombet.  It 
is  one  of  the  largest  curvature 
moldings  in  quantity  producBon. 
The  die  alone  weighs  2000 
pounds.  Utilizing  latest  develop- 
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★ ★ ★ 
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also  forms  the  pump  furnished  in  a snake-bite  kit  for 
drawing  out  the  serpent’s  poison  from  a patient.  The 
same  branch  has  had  tubs  for  foot  baths  made  of  plastics. 
Fungicidal  Solutions  are  placed  in  them  to  ward  off 
athlete’s  foot,  a widespread  affliction  in  the  camps.  Public 
gymnasiums  and  sports  clubs  will  be  able  to  use  such  tubs 
in  their  club-houses. 

An  outstanding  example  of  a product  sponsored  by  the 
Navy  which  will  find  extensive  post-war  application  for 
purposes  other  than  that  for  which  it  was  developed  is 
the  vinyl-phenolic  formulation  patented  as  Navy  Case  3436, 
which  has  taken  the  place  of  leather  for  a binocular  carry- 
ing  case.  It  is  a laminated  and  molded  plasticized  vinyl 
resin  strengthened  by  fabric  impregnated  with  phenolic 
resin.  Impervious  to  weathering  which  makes  short  shrift 
of  leather,  it  also  has  high  impact,  flexural  and  abrasion 
resistance;  it  does  not  promote  fungi  growth,  as  leather 
does  in  a moist  atmosphere.  Under  severe  tests,  the 
laminations  hold  firm  and  the  surfaces  remain  unblemished. 
No  color  comes  off  to  stain  hands  or  clothing.  With  such 
versatile  properties,  the  material  seems  to  be  a natural 
for  many  civilian  uses  where  leather  is  now  used — luggage, 
briefcases,  and  scores  of  related  articles.  How  great  that 
need  was  may  be  gathered  from  the  fact  that  the  Army 
and  Navy  purchased  some  $30,000,000  worth  of  the  ma- 
terial ; and  that  figure  may  be  an  index  of  what  the  peace- 
time  sales  will  be. 

One  of  the  most  important  results  of  wartime  plastic 
developments  is  that  ideas  have  been  turned  over  to 
private  industry  as  a whole  for  development.  In  the 
beginning,  some  manufacturers  were  reluctant  to  carry 
on  their  work  in  this  fashion.  They  thought  they  might 
do  better  for  themselves  by  reserving  certain  parts  of 
their  findings  for  their  own  use  after  the  war,  fearing  that 
they  would  be  at  a disadvantage  beside  their  competitors 
if  they  revealed  their  processes.  But,  it  later  becamc 
apparent  to  all  that  it  was  in  their  best  interests  to  pool 
their  efforts,  for  in  helping  to  win  the  war  they  would 
also  be  helping  to  expand  the  entire  industry  at  a pace  far 
more  accelerated  than  they  could  possibly  hope  for  with- 
out  such  cooperation.  That  was  no  idle  promise — it  has 
bccome  a reality.  And  what  has  been  achieved  in  this 
way  under  the  stress  of  war  undoubtedly  will  yield  rich 
fruit  for  the  industry  as  a whole  in  the  days  of  peace 
to  come.  end 


Continuous  Injection,  Extiuding 

( Continued  from  page  74) 


automatically  shuts  off  the  feeder.  Curing  time  has  been 
cut  about  93%  as  a result  of  this  uniform  feed  and  even 
mixture  of  materials.  Flash  waste  is  eliminated  entirely, 
except  where  multiple  molds  are  used,  since  material  which 
flows  from  one  mold  to  the  other  must  be  trimmed. 

White  the  die  damping  capacity  of  the  machine  is  450 
tons,  the  screw  feed  will  fill  any  mold  held  at  any  pres- 
sures  bey  ond  that. 

When  the  back  pressure  causes  a stoppage  in  the  flow 
of  material,  the  worm  revcrscs  and  keeps  materials  in  the 
heating  and  feed  chambers  pliable  and  ready  for  the  next 
injection.  The  entire  machine  weighs  6000  lb  as  compared 
with  72,000  lb  for  another  machine  developed  to  accom- 
plish  one  of  the  operations  possible  with  the  new  unit. 
Walter  P.  Cousino,  a projeet  engineer,  developed  the  ma- 
chine over  a period  of  3 years  from  a piston-type  injection 
machine,  to  which  was  added  the  worm  screw  feed,  the 
turbulent  heating  chambcr  and  a method  for  reversing  the 
worm  so  material  left  around  it  after  an  operation  would 
not  lose  proper  texture  and  temperature.  end 
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HOBALITE 

for 

HOBBED  MOLD  DIES 

A GOOD  SINKING  IN  1935 

TODAY 

PERFECT  CAVITIES  ARE  HOBBED 

I2'x6'*2'  Deep  — 10'  Dia.  x 3"  Deep 


The  plastic  molding  industry  grows  in  leaps  and 
bounds.  We  had  to  improve  Hobalite  at  that  pace.  March, 
1939,  closed  a long  period  of  research  and  checking  under 
actual  hobbing  conditions,  proving  we  had  improved  hobability, 
reduced  porosity,  and  improved  reaction  to  heat  treatment. 

The  hobbed  cavities  in  Hobalite  have  that  perfect  finish 
which  gives  high  lustre  to  the  molded  part.  Properly  case- 
hardened  and  heat  treated  it  withstands  a pressure  of  82 

Tons  Per  Square  Inch. 


A complete  stock  of  all  standard  sizes  carried 
in  o ur  Chicago  Warehouse  for  immediate 
shipment. 

ESTABLISHED  1911 


2945  W.  HARRISON  STREET  • CHICAGO  12,  ILLINOIS 

Broncfl  Office  i and  Worehouiei: 

1316  So.  Rockland,  Calumet,  Mich.  • 14643  Meyer*  Road,  Detroit  27,  Mich. 
420  W.  South  St.,  Indionapoli*  4,  Ind.  • 3731  W.  Highlond  Blvd.,  Milwoukee  i, 
Wl*.  • 1617  North  7lh  Sl.,  St.  Loul*  6,  Mo. 


TENSILE  TESTER 

Prominently  used  by  Republic  Steel-Douglas  Aircraft— 
Allison  Motors-Sperry  Gyroscope— etc.  Embodies  all  de- 
sirable testing  features  yet  is  low  in  cost.  Good  delivery. 

WRITE  DEPT.  BE  FOR  LITERATURE 


W.  C.  DILLON  & CO.,  lic.  54'UcAH^^'reoVs■',, 


Checks  tensile 
strength  of  steel, 
aluminum,  wire. 
plastics.  special 
shapes.  many  others. 
Readily  adaptable  to 
compression  or 
transverse  testing. 


Fast  acting,  self- 
aligning  grips  for 
flat  or  round 
specimens.  Machine 
equipped  with  ball 
bearings  throughout. 


Seven  different  ca- 
pacities  ranging  from 
0-250  lbs.  up  to  0- 
10.000  lbs.  Maximum 
hand.  Instrument  not 
injured  by  accidental 
overload. 


Light  weight  - fully 
portable.  For  produc- 
tion  line.  laboratory. 
or  field  testing.  An 
accurate  and  reliable 
instrument. 
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Seve*t  77i<zfo%  Ø?eatune& 


have  established 
CLUTCH  HEAD  as 

..  , the  most  modem 

screw  on  the  market  ...  for  safer,  speedier  production  and  lower  final  cost. 

The  wide  roomy  Clutch,  an  easy-to-hit  target,  inviting  operator  confidence 
and  speed. 

Center  Pivot  entry  to  prevent  canting;  deep  positive  engagement  for  protec- 
tion  against  slippage  . . . safeguarding  manpower  and  materials. 

No  end  pressure.  The  straight-walled  Clutch  matched  by  straight-sided 
dnver  disposes  of  “ride-out”  tendency  as  set  up  by  “tapered”  drive  home. 

CLUTCH  head's  exclusive  Lock-On  unites  screw  and  bit  as  a unit . . . substitut- 
mg  easy  one-hnnded  reaching  for  fumbling  with  mechanical  fingers. 

The  rugged  Type  “A"  Bit  delivers  a longer  uninterrupted  spell  of  service  . . . 
and  may  be  repeatedly  reconditioned  to  original  efficiency  by  a 60-second 
application  of  the  end  surface  to  a grinding  wheel. 

Simplificd  field  service  . . . because  clutch  head  is  the  only  modem  screw 
operative  with  the  ordinary  type  screwdriver,  or  any  flat  blada  of  proper 
width. 

Here  ngain  the  CLUTCH  HEAD  Lock-On  saves  the  day.  With  the  Type  “A” 
Bit,  rusted-in  end  frozen-in  screws  may  be  withdrawn  undamaged  and  held 
secure  against  dropping  for  re-use. 


Becauma  CLUTCH  HEAD  im 
"The  Screw  77.  a r Saih  tt- 
aalt,"  wa  invita  you  to  per  - 
» onally  atamina  and  taat 
thaaa  featuree  Your  re- 


quent  will  bring  you.  BY 
MAIL,  a pachaga  amaortmant 
of  CLUTCH  HEAD  Screw • and 
nample  Typa  "A"  Bit;  al  mo 
fully  illumtratad  Brocbura. 


UNITED  SCREW  AND  BOLT  CORPORATION 

CHICAGO  8 CLEVELAND  1.  NEW  YORK  7 
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die  making 
vs 

die  design*. 


Die  design  represents  the  basic  framework  of  custom  injection 
moulding  — an  art  even  finer  than  that  of  die  making. 

A well  conceived,  properly  designed  mould  may  far  outproduce 
a more  complicated  die.  The  piece  price  will  be  lower  too. 

It  is  this  faculty  of  die  design  which  has  drawn  scores  of  manu- 
facturers  to  the  Trio  and  which  should  mark  your  first 
consideration  of  a plastic  moulder. 


8 GRAFTON  STREET  WORCESTER  8,  MASSACHUSETTS 

17  EAST  4 2 n d ST.,  NEW  YORK  17,  N.  Y. 


~r  o • 


RO. 
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CATALIN 

Cofalin  takes  the  Hat’  out  of  flafware... 
gives  table  servite  a brighter,  gayer,  more 
festive  feeling  — and  from  a merthandis- 
ing  viewpoint,  o greotly  accelerated  soles 
appeol. 

This  personality  of  brillianf  color  ond 
enhanced  decorative  volues  is  achieved 
by  Catalin  s exdusive  casting  techniques 
that  bring  both  transparent  and  opaque 
effects  or  several  color  combinations 
together  in  one  finished  piece. 

In  the  field  of  current  and  postwar 
cutlery,  kitchen  aids  ond  hondledware, 
"Catalin"  east  resins  and  "Loalin”  mold- 
ing  compounds  are  the  designen  ideal 
media  and  the  manufacturer's  pertect 
moterials.  To  keep  posted  with  Catalin's 
newest  deveiopments,  much  present  and 
future  good  con  result  from  on  early 
get-together  with  our  service  staff. 
Inquiries  invited. 

CATALIN  CORPORATION 

ON£  PARK  AVENUE  . NEW  VORK  16.  N.  V. 
cssrecsies  • NOiims  eouroueos . uiiie  usus 


Cutlery  bindle  designs  Dy  C.  Leslie  Fordyce 
lor  ENGLISHTOWN  CUTLERY,  Ltd. 


$HveétuieSte.  Whu,  H-P-M  PRESSES 
Are  The  Most  Moder n For 


The  self-contained  H-P-M  "All-Hydraulic"  press  offers  compression 
molders  many  exclusive  features  which  result  in  lowering  manufacturing 
costs.  Bulletin  4403  tells  why  progressive  molders  are  choosing  H-P-M 
Compression  Presses  for  their  production  molding  requirements.  A com- 
plete  analysis  of  the  self-contained  press  vs.  the  accumulator  opeFated 
press  is  included.  The  relationship  of  the  primary  elements  of  the  H-P-M 
oil-hydraulic  operating  system  plus  "how  it  works"  is  another  important 
section.  If  you  are  operating  compression  molding  presses,  or  plan  to,  we 
believe  that  you  will  find  Bulletin  4403  informative  and  interesting.  Write 
today  for  your  copy. 

THE  HYDRAUIIC  PRESS  JI/IFG.  COMPANY 

Mount  Gilead,  Ohio,  U.  S.  A. 

Branch  Office!  - New  York,  Philadelphia,  Cleveland.  Detroif  and  Chicago.  Repreientafives  in  principal  cifiei. 
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th»  beit  rttu'  .1  of  Motoploting  wo 

in»il»  you  to  tokt  odvanloge  ot  our  onginooring  ossist- 
onco  in  proptrly  designing  plastics  for  MoioploNng. 
Tho  Udto  ond  Sihror  Mirror,  thown,  is  port  of  e dresser 
sot  dosignod  ond  produeod  by  Motoltox  Corpora- 
tion, X Y.  C.,  ond  Motapletod  by  Motaplast. 
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The  ONLY  Plastic  with  a continuous 

re-enforcement  of  long,  resilient  ROPE  FIBRES 


.«O-Utt 


W C°,T*u.ol 

'eodV  '°  « 9'ea*  ’mPle  Xeng*  *° 

that  9|V  and  tcnSl ..  u t vfei9'|t* 

compre  l?re\otWeW 
bodics  o* 


Produces  Compound  Curves,  Deep 
Draws,  Angles,  Channels  and  Large 
Shells  with  a Minimum  of  Preparation, 
"Lay-Up"  ond  Curing  Time. 

• Quickly  and  easily  cured  in  high  pressure,  low  prcssure,  fluid  pressure, 
flash  and  transfer  molds,  Co-Ro-Lite  provides  an  interlocking  continuity 
of  re-enforeement  in  any  size  piece,  from  the  smallcst  up  to  the  largest 
that  can  be  accommodated  in  production-type  autoclaves. 

It  is  a production  success — proved  in  hundreds  of  difficult  applications, 
and  backed  by  more  than  40  years  of  “know  how”  in  selecting,  processing  and  fabricating  tough 
cordage  fibres  for  industrial,  marine  and  farm  use. 


CO-RO-LITE  provides  complete  physical,  chemical,  design  and  pilot-plant  service.  Tell  us  your 
problems.  Let  our  techn ical  experts  and  industrial  designers  help  you  to  solve  thern.  Write  today 
for  latest  handbook  giving  properties,  possibilities  and  advantages  of  Co-Ro-Lite.  >»,  . 

* 

ALLIED  PRODUCTS  DIVISION 

COLUMBIAN  ROPE  COMPANY 

AUBURN,  "The  Cordage  City",  NEW  YC1'’' 

Canadian  Licensee,  Canadian  Bridge  Engineering  Company  Ltd.,  Box  157,  Canada 

*Process  patented;  trademark  registered  in  U.  S.  Pat.  Off.  , 


% 


NOVEMBER  1944 


PLASTICS 


5 


Il  doesnt  make  much  differcncc  what 
type  of  fabric  or  the  degree  of  protection 
nceded—  our  equipment  can  coat  it. 

If  your  post-war  plans  call  for  plastic 
coated  fabrics  or  papers,  wc  suggest  that 
you  investigacc  our  facilities. 

Hcre  is  a plant  with — 

— sovoral  million  dollars  i.,  fabric  coat- 
ing oquipmont  spocially  dosignod  for 
tha  application  of  vinyl  rotins,  pyroxy- 
lin  and  othar  plastic  compounds. 

— oxparionc#  in  plastic  coating  that 
wasn’t  dovolopod  ovor-night — wt'vs 


beon  coating  fabrics  for  ovor  fifty  yoars. 
— hundreds  of  intricato  formulas  cov- 
ering  many  types  and  degreos  of  fabric 
protoction,  dovalopod  by  our  own 
chomists. 

You  tell  us  what  is  expectcd  of  the  plastic 
coated  fabric  called  for  in  your  plans — 
whcrc  and  how  it  will  be  used — against 
what  must  it  be  protectcd.  We  will  help 
you  sdect  the  fabric  construction  and 
formulate  the  correct  plastic  coating  to 
mcet  your  requiremenrv 
Today  we  are  ti  ? j out  millions  of 

-J  CI 


yards  of  plastic  coated  fabrics  and  papers 
that  are  bcing  subjected  to  grueling  pun- 
ishment  in  every  part  of  the  world. 
Samples  of  these  materials  are  available 
for  your  inspection  on  request. 

Sec  us  soon,  for  once  our  facilities  are 
no  longer  required  in  the  produetion  of 
coated  fabrics  for  the  arrned  forces  they 
will  be  at  your  service. 


Joanna 


PLASTIC  FABRICS  DIVISION 

Wastarn  Shado  Clofh  Company,  lind  A Jofforson  Straots,  Chicago  16 


Flottlt  Fobrl <•  Dlvlllon:  VIMTl  tlSIN,  RVROXVIIN  ANO  OTMf  R FIASTIC  COATINCS  • fROOMO  FAIRICS  ANO  RAHRS  • SIMUlATtO  IfATMftS 
Indvtlrlol  Fobrl <<  Olvhlon:  MOIUNDS  . VARNISHto  Sf  FARATOR  CIOTM  • IOO*  CIOTHS  . ANO  OTMRR  SMCtAUZCO  FARRICS 

Wlndom  ih ad»  Olvhlon:  WINDOW  SMADI  CIOTM,  BOlttRS  ANO  ACCISSORICS  • CIOTM  ANO  RARfR  WINOOW  SMADtS 

tXRORT  OT  MC  T ■ 40  WORTW  ST..  NIW  TOR*  11.  NIW  YORK  • JO  ANNA  T8RTIII  MIUS.  GOlDVItlt.  SOUTH  CAROIINA 
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This  tobacco 
pouch  may  gi  ve 
you  ideas! 


with  Geon,  its  the  combination  of  properties  that  counts 


THE  tobacco  pouch  in  the  picture  is  made  of  GEON- 
coated  fabric.  It’s  shown  because  it  represents  a 
typical  GEON  formulation  for  a fabric  or  paper  coat- 
ing, having  a certain  predetermined  combination  of 
essential  properties.  First,  it’s  moisture  proof— keeps 
tobacco  fresh.  It  resists  Chemicals— won’t  rot  or  deter- 
iorate  under  continued  contact  with  tobacco.  It’s  long 
wearing— appearance  will  stay  good.  It’s  permanently 
flexible — won’t  crack  in  cold  weather  or  get  sticky 
in  warm. 

Those  are  just  a few  of  the  properties  of  GEON 


may  be  obtained  in  an  almost  limitless  variety  of  com- 
binations.  The  list  includes  these  additional  ones: 
resistance  to  acids,  alkalies,  foods,  fats,  oils,  greases, 
mildew,  light,  air.  GEON  materials  may  be  flexible, 
waterproof,  odorless,  tasteless.  GEON  can  be  com- 
pounded  to  resist  flame.  It  can  b^  made  in  a wide  range 
of  colors.  Film,  sheet  or  coatings  can  be  heat  sealed. 

Right  now  GEON  is  available  to  industrial  users 
subject  to  allocation  unuer  General  Preference  Order 
M-10.  However,  limited  quantities  can  be  had  for  ex- 
neriment— and  our  development  staff  and  laboratory 

"ilities  are  available  to  help  you  work  out  any  special 
p.  ,>nlems  or  applications.  For  more  complete  infor- 
mation write  Department  U-l,  Chemical  Division, 
The  B.  F.  Goodrich  Company,  324  Rose  Building,  E. 
Ninth  and  Prospect,  Cleveland  15,  Ohio. 

CHEMICAL  DIVISION 

THE  B.  F.  GOODRICH  COMPANY 
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ROSE  BUILDING,  E.  NINTH  & PROSPECT,  CLEVELAND  13,  OHIO 
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We’re  behind  the  8 -ball 


Writing  Ads  these  days 
Is  Touch  and  Go 
Between  a Flop  and  a Message 
When  it  Appears  in  Print. 

We  Hcar  a Lot  about 
Cancellations. 

Right  now  they  just  Ain’t. 

If  anything,  the  Pressure  for 
Plastic  Production  for  War 
Is  getting  even  Tougher. 

Like  Everyone  Else 
We  would  like  to  Hedge 
By  taking  Civilian  Orders. 

But  we  have  No  Ideas 
As  to  When  we  can  Produce. 


Maybe  we  are  Not  Smart — 

But  we  are  Staying  in  this  War 
And  can  only  Hope 
We  won’t  be  Too  Far 
Behind  the  Eight-Ball 
When  those  Telegrams  Come  In. 
Meantime,  if  you  are  Thinking 
Of  Custom  Molding — there  is  our 
Booklet  "A  Ready  Reference  to  Plastics” 
Available  for  Prospective  Users 
Of  Moldings — 

Write  for  it  On  your  Letterhcad — 

So  if  you  Buy  from  Anyone 
Else — We  can  Both  be  Sorry. 
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' UyAttu 


Ti&ed 


CEILING  PRICE  $4,970.00 
NET  PRICE  $3,995.00 


SAV-WAY  HAND 
INTERNAL 
GRINDERS 


WIRE 

* 

No  Priority  Needed 

COLLECT 

* 

Immediate  Delivery 

FOR 

* 

New  Machine  Guarantee 

ACTUAL 

* 

Equipped  with  Famous  Gold  Seal  Spindle 

PHOTOS 

* 

Neoprene  Insulated  against  Vibration  and 
Distortion 

AND 

* 

Ideal  Machine  for  Postwar  c ol  Room  Work 

SPECIFICATIONS 

* 

Practical  Service  Engineer  Will  Demonstrate  in 

Your  Plant 


' INDUSTRIES 

* Macitl*te  ^Joal  ^biuiAia+t  * 


BOX  117,  HARPER  STATION,  DETROIT  13,  MICHIGAN 


BUILDERS  OF  HAND  AND  HYDRAULIC 
INTERNAL  GRINDERS  • PRODUCERS 
OF  GOLD  SEAL  SPINDLES  • PLUG 
GAGES  • MICROMETER  CHECKERS 
PRECISION  AIRCRAFT,  AUTOMO- 
TIVE, AND  ORDNANCE  PARTS 
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MOSINEE  f BRING  ALL 

YOUR  PRODUCT-FACTORS  TOGETHER! 


>/-A 


Bringing  all  product-factora  togethcr  in 
coojMTative  analyaea,  ig  one  of  the  valu- 
ahle  functions  of  Moainee  Paperologiata. 
They  weigh  the  prohlemg  ant!  viewpointa 
of  the  varioug  dcpartment  executivea  re- 
aponaihle  for  guccesaful  degign,  produc- 
tion,  *ale  and  use  of  your  produrtg. 

You-  technical  director,  plant  manager, 
chief  chemial,  chemical  conaultant,  plant 
engineer,  the  builder  of  your  processing 
or  packaging  machinery,  your  gales  man- 
ager ..  .nil  have  a apccial  interegt  in  the 


gerviceg  offered  hy  Moginee  Paperology 
techniciang.  Together,  your  organization 
and  ours  thug  can  "make  the  moat  of 
paper”  engineered  aa  part  of  your  prod- 
uct ...  or  your  packaging. 

Moainee  Paperologigta  are  helping  many 
inanufacturera  to  adapt  "gpecial  analyaig" 
papera  to  improve  producta,'apeed  up  prt>- 
•luetion,  reduce  coata  and  expand  market 
opportunitiea.  The  hroad  experienee  of 
Moainee  paper  techniciana  ia  availahle 
for  apeeding  preaent  production  or  for 
planningpoat  war  produrtg  and  operationa. 


Please  a, Idrett 
fostt  lettet 
m^mDeff. 
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Plastic  shower-curtain  hooks  in  mul- 
tiple, us  they  come  from  the  mold. 

1000-P 


Close-up  view  of  cavities 
in  the  solid  mold  block. 


Photos  — Courtesy  The  Kumpa  Manufacturlng  C’o. 


This  14-cavity  plastic  mold  is  a "sticker”  if  you  try  to 
produce  it  by  ordinary  methods  — but  read  this  report 
of  its  production  with  the  Milwaukee  Rotary  Head 
Milling  Machine! 

The  Milwaukee  Rotary  Head  method  made  it  possible 
to  set  up  both  halves  of  this  shower  curtain  hook  mold 
on  the  machine  table.  One  cavity  of  each  shape  was 
then  laid  out  bv  means  of  a scriber  held  in  the  machine 


spindle.  Each  milling  operation  was  first  performed  on 
the  location  of  the  layout  and  then  repeated  for  each 
additional  cavity.  Uniform  and  unvarying  precision  is 
repeated  by  this  multiple  origination  of  cavities  with 
the  Rotary  Head  Method.  Total  milling  time  complete 
— 52  hours. 

U rife  for  Bulletin  1002-C  for  full  information  on  ibis  un- 
usual  machine  tool  and  the  Rotary  Head  method  of  milling. 


BUILDERS  OF  MILWAUKEE  ROTARY  HEAD  MILLING 
Id  ..HINE  • MIDGET  MILL  • SPEEDMILL  • FACE  MILL 
GRINDER  • AUTOMATIC  JIG  BORER  • CENTER  SCOPE. 


Kcarney  & Trecker 

CORPORATION 

Milwaukee  14,  Wisconsin 

Subsidiary  of  Kearney  & Trecker  Corporation 


(•)  D*rfi  comprMaioAj  (b)  Nente  for  btrovirM  borti» — co*- 
prOMton;  (t)  Cotsr  lorm- «lircKon,  (4)  lotton— «tjadion , 
(•)  lobrl  boMrr— Hrcrlonj  (0  no*K«M  Imw— Hactioo, 
(•)  WCS«W  hoolblB  — COWprMOioW;  (b)  Ab  KOOP  —OWtlwf 

HacHa»!  (M  Tot  bod — action. 


HOW  TO  SCARE  UP 
A BETTER  PRODUCT 


(Can  you  namr  thr  iliflrrrnt  / > r ml  urt * 
in  Ihif  tcarecrotc?  -Sort  chart  belotc) 


*To  fl»*  you  Hin  bo»t  in  plulirt  arr  r irr,  Conlinrnul  ha» 
«rt|uimi  RrtnoW*  Mnliirtl  l’U*lir.  of  Camhridfr, (Hioo.  Tbr 
Urilitir»  of  ihia  pionrrr  nrftniuiion  romhinrd  with  Conli- 
nrntal‘«  ntonioo  mrnbn  form  a PlaMk*  Diriaion  rapaMr 
of  dr*i«nin«,  myinrrrin»  and  obodortny  «hr  widrat  ran  fr  of 
plaalir  pmdnrta  for  manufarturm  and  draiynrra. 


1 f you' re  huunted  by  the  desire  to  improve 
your  present  product  or  to  bring  out  a brand- 
new  product,  don’t  hide  your  head  to  this  fact: 
Back  of  our  Plastics  Division  is  an  impressivc 
record  of  planning  and  producing  successful 
plastic  products. 

Not  only  is  Continental  now  equipped  to  fab- 
ricate  a wide  range  of  products  in  the  most 
efficient  and  economical  way  possible — by  com- 
pression,  injection,  extrusion,  lamination  or 
sheet  forming;  its  designers  and  engineers  are 
among  the  most  skillful  in  the  entire  field  of 
plastics. 

These  men  work  dosely  with  the  leading  pro- 
ducers  of  raw  materials.  So  you  can  be  sure 
we’11  select  the  plastic  best  fitted  for  your 
requher.ient*. 

<.No  matter  what  qnaiities  your  design  calls  lor 
‘ — beauty,  toughness,  lightness,  durability  or  any 
others — come  to  Continental.  You’U  f^d  an 
alert,  progressive  organization  equipp*  f 'to  give 
sound.practical  advice  and  assistanee  at  all  timcA! 


C O N T I N 


«■•«  R«pf«nnt*tl»»i  I* 

Pnscipii  Clflti 


COMPRtSSIOR  • INIfCTION  • IXTRUStON 
SNUT  FORMING  • IRMIRATICN 
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ON 


HANDLING  TIME  ALONE  WITH 


ON  MOTOR  VEHICLES  AND  FURNACES 


WIDER  BEARING  SURFACE 


* lllusfration  above  shows  SPEED  NUTS  used  in  fasten* 
ing  insulation  to  automobile  eqgine  dash.  By  providing 
a wide  bearing  surface  they  eliminate  spanner  wash- 
ers  and  prevent  tearing  of  the  insulating  rr  terial. 
Left  illustration  shows  typical  warm  air  furnace  constru^tioi,  on  which  SPEED  Nl'TS 
are  used  throughout  the  entire  assembly.  Threaded  nuts  and  lock  washers  were 
replaced  at  a saving  of  over  50  (.  r cent  on  i ■ ne.  SPEED  NUTS 

provide  a double-locking  Spring-Te.  ’on  grip  the  „.ress  and  strain 

caused  by  expansion  and  conrraction,  and  they  also  prevent  any  loosening  from 
vibration.  In  writing  for  li  erature,  please  request  details  of  Flat  Type  SPEED  NUTS. 

TiNNERMAN  PRODUCTS,  INC.  • 2127  Fulton  Road,  Cleveland  13,  Ohio 

In  Canada:  Wallace  Barnes  Co.,  Ltd.,  Hamilton,  Ont.  In  England:  Simmonds  Aerocessories  Ltd.,  London 


NO 

WASHERS 

NEEDED 


•Trademark  Reg. 
U.  S.  Patent  Office 


Patented 


over  2,000  shopes  and  sizes 


F A S T E S T T H I N G IN  FASTENINGS 
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PLASTICS!!'. 


The  old  man  was  really  sore.  His  production 
engineer  couldn’t  get  a word  in  edgewise.  “I*m 
through,”  he  repeated.  “These  plastics  are  no 
good.  Just  look  at  what’s  happened  to  those 
units.  If  that  plastics  salesman  comes  around 
here  again,  just  send  him  in  to  me  f” 

We  sympathize  with  the  “old  man,”  but  he 
really  ought  to  leam  that  the  term  “plastics” 
embraces  scores  of  different  materials  having 
widely  varying  characteristics.  He  bought 
trouble  when  he  was  sold  a highly  regdrded 
plastic  that  was  totally  unsuited  to  his  job. 

If  you  have  a production  p.oblem  which  you 

•m 

think  might  well  be  solved  in  plastics,  you  can 


proceed  in  two  ways.  One  method  is  to  thumb 
through  a list  of  plastics  manufacturers  and 
give  each  salesman  a chance  to  push  his 
product.  The  other  method  is  to  “Call  on 
Creative”  and  let  an  expert,  with  no  par- 
ticular  material  to  seil,  study  your  problem 
and  advise  you  which  type  of  plastic,  if  any, 
will  do  your  job  best. 

Creative  has  no  plastic  axe  to  grind.  It  pro- 
duces  plastic  parts  made  from  laminates,  east 
phenolic  resins,  methacrylates  and  acetates, 
to  mention  only  a few  materials. 

We  have  no  ties  to  any  particular  type  of 
plastic  and  we  decide  independently  which 
plastic  we  will  recommend  for  your  job. 


Get  the  habit  of  applying  o ur  "know- how." 

. . . Call  on  Creative. 


PLASTICS  CORP. 

A* 

964  RENT  AVE  , BROOKLYN  5,  NEW  YORK 

PLASTICS  NOVKMBKK  1944 


14 


/*  V is  conceded  the  center  of 

/T  the  stage  . . . only  by 

virtue  of  outstanding  merit.  In  the  field  of  fastenings,  CLUTCH  HEAD 
is  a star  performer  by  any  measure  of  comparison.  It  gives  you  every 
conventional  advantage  offered  by  any  or  all  other  assembly  line 
screws,  plus  several  exclusive  features  that  are  not  matched  by 
any  other  screw  on  the  market . . . features  that  definitely  contrib- 
ute  to  reduced  cost  through  higher  speed,  greater  safety,  and  effort- 
less  ease  in  driving.  clutch  head  also  simplifies  field  service  problems 
as  no  other  screw  can  because  the  Clutch  recess  is  designed  for  oper- 
ation  with  an  ordinary  type  screwdriver  or  any  flat  blade  of  proper 
width  . . . the  only  modern  screw  engineered  for  Screwdriver  Conuol. 

, 'i 

Make  your  own  test  of  clutch  head’s  seven  rnajor 
features.  You  may  do  so  by  asking  us  to  send  you 
BY  MAIL  assortmen  t of  CLUTCH  H ead  Screws,  sam- 
ple  of  the  Type  “A”  Bit,  and  illustrated  Brochure. 


? 


CLUTCH  HEAD  Machine  Screws 
are  available  in  regular  and 
thread-forming  types...produc- 
tion  backed  by  this  organization 
and  by  responsible  Licensees. 


This  Type  “A”  Bit  requires 
only  a 60-second  application  of 
the  end  surface  to  a grinding 
wheel  for  full  reconditioning 
to  its  original  high  efficiency. 


«•«UNITED  SCREW  AND  BOLT  CORPORATION 

CHICAGO  8 CLEVELAND  % NEW  YORK  7 
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PLASTICS 


66  A ROSE  by  any  other  natne  . . True  enough, 
fm  but  when  should  we  use  “plastic”  and  when  “plas- 
tics”? 

Life  is  simple  enough  when  we  talk  about  metals.  There 
is  no  confusion,  for  example,  when  we  write,  “A  knife 
made  of  steel,”  or  "A  steel  knife.”  But  we  do  become 
involved  in  the  use  of  the  word  “plastic"  because  many 
products  or  materials  are  plastic  in  the  dictionary  sense 
of  the  word  that  are  not  made  of  plastics.  And  “contrary- 
wise”  many  plastics  materials  or  products  are  not  neces- 
sarily  plastic. 

A reader  of  "British  Plastics " apparently  both  per- 
plexed  and  a little  tired  of  the  pros  and  cons  regarding  the 
use  of  "plastics”  both  as  a noun  and  an  adjective,  writes 
to  the  editor  and  proposes  a really  ingenious  compromise. 

Why  not,  he  submits,  use  the  word  plastix  as  “singular 
or  plural,  as  adjective  or  noun,  to  indicate  the  class  of  sub- 
stances  which  we  all  now  call  plastic”? 

What  do  you  think? 

• 

RECENTLY,  a potentially  important  customer  asked  a 
molder  specializing  in  a certain  product  to  prepare  a 
line  of  samples.  The  customer  intended  to  incorporate  these 
in  samples  of  his  own  product,  of  which  the  molder’s  spe- 
cialty  was  a nccessary  component. 

The  question  arose  as  to  who  should  pay  for  the  design. 
The  end  user  said  that  he  would  survey  his  wares  to  sec 
which  of  the  molder’s  items  was  most  popular,  for  which 
he  would  then  place  a substantial  order.  He  thercfore 
insisted  that  the  molder  assumc  the  cost  of  the  design. 

But  the  molder  maintained  it  was  not  his  province  to 
provide  design — he  was  ready  to  produce  whatevcr  the 
customer  wanted.  If  the  latter  had  no  design  of  his  own, 
the  molder  was  not  the  one  to  supply  them.  Everything  he 
ilid  outside  of  niolding  was  an  extra  for  which  compensa- 
tion  was  to  be  expected.  Since  the  customer  remaincd 
otxlurate,  the  deal  was  off. 

Similar  situations  are  going  to  crop  up  frequcntly  during 
the  transition  pcriod  to  peacc-timc  production.  Now  is  a 
good  time  to  think  of  what  you  would  do  when  it  con- 
(rjnt*  you.  It  is  obvious  sonte  cquitablc  solution,  satisfac- 
tory  to  all  roncerncd,  can  l>c  found. 

• 

WHEN  it  comes  to  machines,  the  educated  layman  is 
no  more  critical  than  the  man-in-the-*treet.  i^e  tends 
to  think  of  them  in  abstractions— of  the  almight;  .itwJiine 
rather  than  of  a particular  machine  dcsigned  to  accor.iplish- 
a dcfinite,  limited  result.  As  a conscquence,  he  thinks  the 
machine  is  per  feet  and  can  do  no  wrong.  But  anyone  who 
knows  anything  about  production  is  not  that  naive.  He 
know»  that  a machine  just  produced  is  often  subjeet  to  . 
correction  and  modification  until  it  attains  top  cfficicgKjf 
And,  this  is  especially  true  where  a machine  is  dcsigilFV 
for  one  purpose  and  subsequently  adapted  for  another. 

Such  an  evolution  is  manifest  in  many  of  the  machines 
now  being  used  in  the  plastics  industry,  as  Gordon  Sayre 
points  out  in  this  issuc;  and  it  is  no  carping  spirit  but 
rather  in  friendly  criticism  that  he  present»  his  views  to 
our  reader»  in  the  marhine-building  phase  of  our  industry. 
Many  molder»  have  been  silently  nursing  grievances  against 


the  maehinery  makers.  In  speaking  for  them,  Mr.  Sayre 
not  only  relieves  their  feelings  but  also  inforins  the  rnachin- 
cry  men  just  where  they  may  improve  their  product.  His  is 
constructive  criticism,  not  mere  muek-raking,  for  he  does 
not  speak  vaguely.  He  tells  just  what  shorteomings  he 
finds  and  in  what  direction  the  remedies  may  possibly  lie. 

He  shows  how  safety  factors  can  be  improved,  how 
power  can  be  economized,  why  molding  plant  layout  must 
be  taken  into  consideration  in  machine  design.  Sucli 
information  should  be  helpful  to  the  machine  builder.  He 
certainly  does  not  want  to  deliver  a product  on  which  the 
molder  must  spend  precious  time  and  eflfort,  iraprovising 
and  changing,  to  achieve  the  desired  results.  That  is  not 
the  molder ’s  business  and  he  doesn't  want  it  to  be  his 
business. 

We  hope  and  believe  that  Mr.  Sayre ’s  article,  emanating 
as  it  does  from  a plant  which  stands  high  in  the  regard  of 
the  trade,  will  do  niuch  to  clarify  the  atmosphere  and  bring 
two  great  factors  in  the  industry  into  closer  cooperation. 
If  the  article  helps  achieve  this,  even  in  a small  way,  we 
will  be  happy  in  the  knowledge  that  we  played  a “bit  part” 
in  sponsoring  a progressive  step  in  the  advancenient  of 
the  industry. 

• 

TWO  months  ago,  in  coinmenting  on  the  Housewares 
Show  held  in  New  York,  we  pointed  out  that  the 
furniture  salesmen  there  knew  nothing  about  the  plastics 
used  in  their  products,  and  we  suggested  it  was  about  time 
that  our  industry  developed  an  educational  program  in  their 
behalf.  For,  we  pointed  out,  if  the  people  who  were  in 
dircct  contact  with  the  buying  public  didn’t  know  the 
elementary  facts  about  plastics,  they  certainly  could  neither 
do  an  intelligent  seiling  job,  nor  could  they  build  up  the 
confidence  of  the  public  itself  in  plastics  consumer  products. 
We  are  glad  to  report  now  that  the  Society  of  the  Plastics 
Industry  has  been  doing  sotne  intensive  thinking  on  the 
subjeet  and  is  on  the  way  to  achieving  solid  results. 

To  begin  with,  SPI  conceived  the  idea  of  working  on 
this  projeet  with  the  leading  organization  in  the  retailing 
field — the  National  Retail  Dry  Goods  Association.  As  a 
result,  they  are  embarked  on  a cooperative  venturc  out  of 
which  wiH  come  a rctailers’  handbook  of  plastics,  the  exact 
contentl  of  which  are  still  in  the  proccss  of  forniulation. 
But  they  will  inelude  a "capsule  encyclopcdia”  of  plastics. 
outlining  the  basic  types  and  processes,  the  propertics  of 
each  and  the  products  for  which  it  is  suitable,  the  use  of 
* plastics  in  combination  with  other  materials  and  fabric 
finishes  and  treatments. 

Among  other  features,  there  will  be  material  on  sales 
training  which  will  reach  directly  to  the  man  or  woman 
•vjjfch  :nd  the  counter.  An  interesting  item  is  a proposed 
form  the  store  buyer  will  fill-in  concerning  each  plastics 
product  and  pass  on  to  the  salesperson  who  handles  it. 
On  this  form  the  buyer  will  indicate  the  type  of  plastics 
of  which  the  article  is  made,  its  desirable  properties  and 
the  precautions  to  be  taken  in  its  use  and  maintenancc. 

If  the  handbook  itself  measures  up  to  its  prospeetus  (and 
wc  have  no  d mbt  that  it  will)  the  SPI — and  the  NRDGA 
— will  have  done  a signal  service  which  warrants  the  hearty 
cndorsemctU  ok  the  entire  industry.  END 
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could  only  talk— 

If  plastics  could  talk  they  would  tell  you,  we  think,  that  they  enjoy 
being  molded  by  Mack.  As  a matter  of  fact,  we  can  let  the  plastics 
we  have  molded  speak  for  us. 

We  will  be  glad  to  show  you  innumerable  samples  of  all  kinds  of 
plastics,  in  all  colors,  molded  in  all  shapes  and  sizes  for  many  different 
industries.  Of  course,  we  will  show  you  only  our  good  pieces.  We 
have  made  our  share  of  mistakes.  But  most  of  them  are  rather  far 
behind.  They  are  your  assurance  that  fewer  mistakes  will  be  madé 
in  the  future,  that  your  order  will  rsceive  prompt,  reliable  attention. 
Mack  Molding  Company,  Wayne.  New  Jersey;  Arlington,  Vermont; 
Waterloo,  P.  Q.,  Canada. 
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When  you  break  the  seal  of  a Tri-Sure  Closure 
you  knoic  what  is  inside  a drum.  You  know  tliat 
no  water,  or  dust,  or  any  impurities  have  reaelied 
the  eontents.  You  know  that  every  drop  of  ma- 
terial you  ordered  has  been  delivered — exaetly 
the  same  quantity  and  quality  that  was  put  in 
the  drum. 

The  reason  is  that  Tri-Sure  Closures  seal  a drum 
hermetieally  — with  a seepage-proof,  leak-proof 
seal,  plug  and  flange.  And  tliat  is  the  reason  why 
more  and  more  plastics  manufaeturers  are  insist- 
ing  upon  the  delivery  of  all  liquid  material  in 
drums  that  are  equipped  with  Tri-Sure  Closures. 
If  it’s  worth  kmnring  wliat  you  are  getting  when 
you  buy  material,  speeify  “in  Tri-Sure  fitted 
drums”  when  you  order  any  eliemirals. 


CLOSURES 


AMKHICAN  KLANGK  A MANLFACTI  RING  CO.  INC.,  30  ROCKEFELLER  PI.AZA.  NEW  YORK  20.  N.  Y. 
TRI-SURE  PRODUCTS  LIMITED,  ST.  CATHARINES,  ONTARIO.  CANADA 
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Letters  and  figures  on  this  plastie  <lial  (for 
electric  refrigerator  temperature  control)  were 
included  in  the  mold.  This  resulted  in  a substan- 
tial  saving  over  the  cost  of  machining  them  into 
the  piece,  after  inolding. 

Such  a niethod  inight  seein  to  be  simple  and 
obvious,  but  it  required  much  special  skill.  The 
correct  plastie  compound  with  the  proper  shrink- 
age  had  to  be  chosen.  Then,  the  molds  had  to 
be  designed  so  that  the  pieces  could  he  removed 
without  defacing  the  markings. 

This  special  “know-how”  is  what  we  at 
General  Industries  offer  you  in  our  molded 
plastics  division.  Of  course,  we  have  all  the 
machinerv  needed  for  large  or  small  jobs  in 
compression,  transfer  or  injeetion  inolding.  But 
in  addition,  we  have  that  ingenuitv,  skill  in  mold 
making  and  willingness  and  ability  to  think 
throughona  job  hefore  it  is  undertaken.  In  plastics 


inolding,  there  is  no  substitute  for  experience. 

If  vour  postwar  produets  call  for  plastie  parts, 
we  suggest  vou  consult  us  before  making  definite 
commitments.  While  our  engineers  and  facilities 
are  now  taxed  to  the  limit  with  war  work,  we  can 
discuss  vour  requireinents  in  gen- 
eral terms,  and  later  get  down 
to  facts  and  figures.  We’d  like 
to  work  with  vou. 


Molded  Plastics  Division  • Elyria,  Ohio 


Chicago:  Phone  Central  8431  Milwaukeo:  Phone  Daly  6818 

Detroit:  Phone  Madison  2146  Philadelphia:  Phone  Camden  2215 
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Here’*  a pieture  of  progress  in  plastic  molding 
— signifleant  of  pott  achievements  and  tound 
planning  for  the  future  . . . You  see  above,  a 
part  of  the  Amos  engineering  and  sales  organ- 
ization  in  Edinburgh  — outside  the  new  office 
building  — with  president  Roy  Amos  turning 
the  first  shovel  of  earth  on  the  day  of  ground 
breaking  for  the  company’s  new  plant. 

In  the  insert  above  is  a miniature  of  the  architect’s 
drawing  for  the  building  that  will  greatly  expand 
Amos  fadlities  for  molding  plastics.  This  expan- 
sion  was  made  possiblc  by  Amos  customers — by 
the  many  companies  that  like  the  way  Amos 
designs  and  produccs  custom  molded  plastic 
parts  and  produets  to  meet  their  needs. 

From  engineering  to  flnishing,  customers  say: 
"Amos  does  a complete  job— and  does  it  right.” 
You’ll  say  that,  too,  when  Amos  does  a job  for 
you  . . .Just  send  us  your  drawings  or  write  us 
what  you  have  in  mind  to  be  molded  in  plastics. 

AMOS  MOLDED  PLASTICS.  EDINBURGH,  INDIANA 

OMalw  of  Amo«  •Tfcompaon  Corporation 


20 


PLASTICS 


NOVEMBER  *.j  J44 
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CRN  HELP  YOU 

£1,  J.  W.  Stobi 

Chicago  Molded  Products  Corp. 

Skill,  Equipment  and  Knowledge  ot  Custom 
Moldexs  Are  Invaluable  to  the  End-User 


Right,  removing  group  of 
thermoplastics  parts  from 
multi-cavity  injection 
mold.  Below,  jig  borer, 
equipped  w i t h micro- 
metric  dials,  used  in  pre- 
cision  mold  construction 
to  reduce  setup  time 


/ HAT  is  the  place  of  the  custom  molder  in  the 
WW  plastics  industry  today?” 

This  is  a question  which  lias  been  asked  by  many  end- 
users  of  plastics  products  and  parts,  particularly  those 
who  are  now  planning  resumption  of  pre-war  or  civilian 
operations  immediately  after  the  war. 

The  custom  molder  may  he  described  as  the  link  be- 
tween  the  manufacturer  of  molding  materials  and  the 
manufacturer  who  uses  plastics  parts  in  his  products. 
Upon  the  molder's  engineering  skill  and  productive  ability 
may  hinge  the  success  or  failure  of  a drive  for  markets 
in  the  post-war  world. 

A molder  is  more  than  the  producer  of  your  product : 
he  is  i consultant  as  well.  If  vott  want  to  produce 


1,000  or  100,000  toy  automobiles  or  switch  boxes  or 
radio  cabinets,  he  can  design  and  construct  a mold  that 
will  stand  up.  He  can  recommend  and  supply  to  vott 
the  one  plastics  from  among  the  myriad  that  may  be 
available  which  is  most  economical  and  vet  most  suited  to 
your  needs. 

There  are  a few  manufacturers  who  have  been  doing 
their  own  plastics  molding,  and  it, is  possible  that  there 
will  be  some  increase  in  this  practice  when  peace  comes 
and  equipment  is  agaiu  readily  available.  Most  manu- 
facturers. however,  will  find  it  liighly  impractical  for  a 
number  of  reasons : 

First  among  these  is  the  wide  range  of  equipment  neces- 
sary  for  even  the  everyday  requirements  of  the  average 
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Above.  phenolic  bomb  booxter  mold  on  compreuion  preaa.  Note 
prefonna  on  mold.  Below.  removlng  finlahed  part  from  preaa 


user  of  plastics.  A well-equipped  molding  shop  should  I 
have  a complete  set  of  molding  presses  of  every  type  and  I 
size  so  that  each  part  will  get  the  handling  called  for  I 
by  its  design,  instead  of  by  the  equipment  which  happens 
to  be  available  at  the  moment.  A plastics  molding  job 
must  be  planned  around  the  requirements  of  the  piece  to 
be  produced  rather  than  the  particular  presses  the  company 
niay  happen  to  possess.  Therefore,  many  of  the  largest 
manufacturers  in  the  country  depend  wholly  on  the  custom 
molder  for  their  plastics  parts.  Even  the  few  manu- 
facturers having  large  molding  departments  of  their  own 
frequently  place  work  with  custom  molders. 

The  well-equipped  custom  molder  will  have  a series 
of  injection  presses,  ranging  in  capacitv  front  2 oz  to  at 
least  8 oz,  and  compression  presses  ranging  from  50  tons 
pressure  or  less  to  at  least  500  tons,  and  possibly  more. 
Obviously,  there  are  few  manufacturers  indeed  who 
could  justify  the  maintenance  of  anvthing  approaching 
such  a range.  The  custom  molder,  however,  must  have 
it  to  take  care  of  the  widely  varying  needs  of  his  custom- 
ers,  and  can,  therefore,  produce  each  job  by  the  best  and  I 
most  economical  method. 

How  Molder  Can  Help 

But  there  are  many  othcr  ways  in  which  your  molder  I 
can  help  you  with  your  production  problems  in  plastics. 

He  can,  to  begin  with.  advise  your  engineer  regarding  I 
the  proper  designing  of  your  product.  Every  molder  I 
has  had  the  experience  of  receiving  a design  which  is  I 
either  impossible  to  work  from  or  which  will  result  in  a I 
mediocre  job.  No  molder  wants  to  turn  out  mediocre  J 
work,  i f for  no  other  reason  than  that  he  is  interested  in  I 
building  up  long  runs  and  his  customer’s  succcss  means  I 
his  own  success. 

The  experienced  molder  will  see  at  a glance  whether 
or  not  a proposed  design  will  work.  This  is  a skill  which  1 
comes  from  actual  molding  experience  with  dcs'gn  prob-  1 
lems  involving  such  items  as  undercuts,  sidewall  drafts,  I 
tolerances,  fillets,  webs,  ribs,  letters,  hoies,  threads,  inserts,  I 
assembly  and  many  others.  Unless  there  is  thorough  under-  1 
standing  of  all  these  phascs  of  plastics  molding  design,  1 
difficulties  may  develop. 

The  molder  has  this  knowledge,  and  often  by  suggesting  >1 
changes  which  will  avoid  designing  pitfalls,  he  can  help  I 
your  engineer  create  practical  and  economical  designs.  I 
Frequently,  a manufaeturer  working  out  a new  product  1] 
in  plastics  will  find  that  his  most  perplexing  problem  can  I 
be  cleared  up  ntercly  hy  calling  in  his  molder  for  a brief  fl 
consultation. 

Molding  is  a highly  technical  and  specialized  process  ] 
and  it  is  no  wonder  that  many  engincers  lack  sufheient  ;] 
knowledge  of  molding  materials  and  fabrication  tcchnique  I 
to  work  out  economcal  and  practical  designs  independcntly.  fl 

For  example,  one  of  the  most  important  things  to  con-  fl 
sider  in  the  design  of  any  part  is  the  bulk  factor.  Most  fl 
molding  material  comes  to  the  molder  in  powder  form  about  fl 
as  coarse  as  granulated  sugar.  It  may  then  l>e  put  in  a jj 
die  in  this  powder  form  or  preformed  into  pellets  or  spe-  fl 
cial  shapes  required  by  the  d e.  If  it  is  used  in  powder  fl 
form,  the  material  will  take  up  a minimum  of  two  and  a ! 
half  times  its  final  volume.  Whcrc  coarser  materials  are  1 
used,  the  bulk  factor  will  go  considerably  higher,  as  in  the  I 
case  of  some  canvas  base  materials  where  it  may  reach  fl 
8:1.  Even  i f the  material  is  preformed.  the  bulk  ratio  fl 
will  still  be  approxhnately  1.375:1. 

The  designer  must  know  of  what  material  the  part  is  to  1 
be  made  and  the  form  in  which  this  material  will  be  used,  1 
before  he  can  plan  his  mold.  Otherwise,  he  may  find  1 
himself  with  an  cxccllent  mold  except  for  the  single  fault  J 
that  it  cannot  bc  used.  There  are  a great  many  other  J 
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tricks  of  design  which  may  mean  the  difference  between 
a good  and  a poor  molded  part. 

The  molder  knows  whether  a pin  will  bend  or  snap 
if  a mold  is  attempted  having  a hoie  of  less  than  1/16"  in 
diameter  and  over  2 times  the  diameter  in  length.  Ex- 
perience  has  shown  that  a length  to  diameter  ratio  of 
these  proportions  in  a hoie  this  narrow  is  not  sound. 

Does  your  design  call  for  a side  hoie?  The  molder  will 
advise  you  to  turn  it  into  a slot  opening  to  the  top  or 
bottom  if  you  possibly  can.  Your  mold  will  be  greatly 
simplified. 

How  close  a tolerance  must  you  have?  Very  close 
tolerances  are  obtainable — if  you  are  willing  to  pay  the 
inspection  and  scrap  costs.  Standard  commercial  tolerance 
on  products  of  average  size  is  ±.005";  if  you  want  toler- 
ances less  than  —.002"  or  ±.003"  you  will  run  into  ad- 
ditional  time  and  cost  factors. 

Will  your  molded  part  have  to  be  machined?  Perhaps 
it  can  be  so  designed  as  to  avoid  the  necessity  of  expensive 
machining  operations.  Take  the  matter  of  threading:  In 

many  cases  it  is  more  practical  to  mold  the  thread  rather 
than  mold  a straight  hoie  and  then  tap  the  thread.  This 
is  particularly  true  where  the  diameter  of  the  hoie  is 
greater  than  ]/•&"  and  the  thread  gets  frequent  usage. 

The  question  often  arises,  “How  cheap  a mold  can  I 
get  ?”  As  a general  rule,  it  may  be  said  that  this  is  one  of 
those  instances  where  econotny  does  not  pay.  The  type  of 
mold  you  get  must  depend  for  the  most  part  on  the  work 
you  have  in  mind  for  it.  If  you  intend  to  do  a very 
short  run  of  ash  trays,  for  example,  a cheap  job  may  be 
sufficient.  Beyond  that,  you  will  be  taking  a losing 
chance.  A cheap  die  will  wear  out  quickly,  lose  shape  and 
break  down  completely  just  when  you  are  getting  into 
the  heaviest  part  of  your  run. 

A die  takes  a tremendous  amount  of  punishment  during 
the  molding  process.  It  may  be  subjected  to  heat  as  high  as 
400°  F and  to  pressure  running  up  to  30,000  psi.  Thus, 
the  necessity  of  using  the  strongest  and  most  unyielding 
metals  in  a mold  becomes  apparent. 

There  are  dozens  of  metals  and  alloys  which  might  be 
used.  Beryllium  copper  has  been  used  frequently  with 
fair  results,  but  it  is  undesirable  where  close  tolerances 
or  a polished  molded  part  finish  are  needed.  Steel  is 
generally  preferred  for  most  purposes,  and  in  choosing 
the  particular  type  of  steel  to  be  used,  such  characteristics 
as  cleanness,  uniformity,  machinability,  strength,  heat- 
treating,  safety,  hobability,  toughness  and  good  finishing 
qualities  must  be  considered.  Selecting  a correct  metal  for 
your  mold  can  assure  close  tolerances  and  fits  as  well  as 
polished  finishes.  The  last  is  important  because  it  may 
greatly  simplify  the  task  of  removing  the  part  from  the 
mold. 

Tool  Room  Facilities 

It  is  also  advisable  when  selecting  a molder  to  choose 
one  who  can  offer  tool  room  assistance  as  well  as  mold- 
ing facilities.  The  reason  for  this  is  that  a tool  shop 
will  often  construct  a mold  which  the  molder  insists 
cannot  be  used  to  fabricate  your  proposed  product.  The 
tool  shop  is  just  as  insistent  that  it  has  followed  the 
design  implicitly.  Who  is  to  blame — the  toolmaker,  molder 
or  designer  ? The  molder  who  has  the  facilities  for 
handling  the  entire  job  and  who  is  given  the  entire  job 
to  do,  is  charged  with  the  duty  of  sweating  through  all 
the  engineering  problems,  checking  through  the  niultitude 
of  plastics  materials  for  the  one  which  best  answers  these 
problems,  constructing  the  mold,  running  the  job,  finishing 
each  part  and  feeding  it  into  your  production  lines  in 
accordance  with  your  schedule  demands.  In  such  a case, 
there  cannot  be  any  question  as  to  where  the  responsibility 
lies. 


Above,  loading  7 inserts  in  mold  for  general-purpose  phenolic 
"Cardineer”  card  index  wheel.  Below,  a closeup  of  wheel  mold 
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Thia  firture  make»  posiible  the  eimultaneoue  loading  ot  eight 
transfer  mold  cavities  used  in  produdng  the  M-52  fuze  body 


Due  to  complex  coring  and  threadlng  in  M-52  fuze  body.  each 
caYity  muit  be  diemantled  to  remore  body.  then  re  assembled 


Kalves  of  a simple  injection  mold  for  "Lumarilh"  putty  knlfs 


One  of  the  most  important  serviees  perforraed  by  the 
molder  is  the  selection  of  the  material  best  suited  to  your 
needs.  Many  manufacturers  make  the  error  of  deciding 
upon  a specific  material  simply  because  a neighbor  or 
competitor  is  using  it,  or  because  it  proved  satisfactory  in 
the  past.  Developments  are  oecurring  so  rapidly  in  the 
entire  industry  that  it  is  good  business  to  check  with  the 
molder  on  every  job  on  the  chance  that  a material  has 
come  to  his  attention  which  might  cut  costs  or  otherwise  I 
improve  your  product. 

It  has  been  demonstrated  many  times  that  plastics  are 
superior,  under  many  conditions,  to  other  materials.  Fre- 
quently,  plastics  in  combination  with  one  or  more  other 
materials  may  prove  to  be  the  best  substance  of  which 
your  product  may  be  made.  The  selection  of  the  plastics 
which  can  come  closest  to  satisfying  all  your  needs  is 
no  easy  matter.  A good  deal  of  experience  gained  through 
the  handling  of  a great  many  molding  jobs — from  the 
hard-to-handle,  high-impact,  thermosetting  plastics  to  the  | 
colorful  thermoplastics — is  necessary. 

Almost  every  plastics  material  has  one  or  more  uses 
for  which  it  is  best  suited.  Thus,  the  ureas  are  excellent 
for  eye  appeal.  Available  in  all  the  interest-compelling 
colors  of  the  rainbow,  they  command  attention  and  may  be 
used  for  almost  any  item  calling  for  beauty.  Phenolics,  j 
on  the  other  hand,  lack  the  urea’s  wide  range  of  color-  j 
ability  but  make  up  for  this  limitation  with  such  char-  I 
acteristics  as  strength,  economy  and  moldability.  And  if  8 
you  are  seeking  a material  which  can  replace  wood  or  I 
marble  in  counters,  tabletops,  etc.,  laminated  phenolics  fl 
are  often  the  answer. 

Every  production  requirement,  every  sales  argument 
enters  into  the  selection  of  the  proper  plastics.  In  addition, 
all  of  the  properties  of  the  materials  under  consideration 
have  to  be  examined.  Such  mechanical  and  physical  at- 
tributes  as  specific  gravity,  hardness,  modulus  of  elasticity,  '■] 
refractive  index ; tensile,  compressivc,  flexural  and  inipact  1 
strengths;  machining  qualitics  and  color  enter  the  picturc. 

T he  thermal  properties  of  the  material,  such  as  specific  | 
heat,  thermal  conductivitv  and  expansion,  heat  distortion  1 
and  continuous  rcsistance  to  heat  must  be  considered.  V 
Volume  resistivity  and  dielectric  strength,  as  well  as  such  I 
other  electrical  characteristics  as  arc  rcsistance  and  power  1 
factor;  chemical  properties,  moisture  absorption,  flamma-  I 
b:lity,  burning  rate  and  the  effect  of  aging  and  wcathering  | 
all  help  determine  the  best  plastic  for  your  product. 

Choosing  the  Right  Material 

The  selection  of  the  plastic  most  suited  to  your  needs  I 
is  far  from  simple.  In  view  of  the  number  of  plastics  I 
which  have  already  been  developed  and  the  many  char-  I 
acteristics  which  tnust  be  tested,  the  nccd  for  an  expert  I 
to  advisc  the  end-user  is  obvious.  The  molder,  because  his  I 
primary  intcrest  is  to  develop  long  runs,  is  best  fitted  to  1 
givc  unbiascd  advice  as  to  the  proper  ptastics  to  bc  used.  I 

Still  another  way  in  which  a molder  can  assist  is  by  I 
suggesting  the  most  eflicicnt  and  economical  method  of  I 
molding  a product.  Therc  are  scveral  different  processes  I 
which  may  be  used.  depending  on  such  factors  as  ma-  I 
terial,  cost  and  the  shape  of  the  molded  part. 

The  oldest,  and  prohably  most  widely  used  plastic  niold-  I 
ing  process  is  the  compression  method.  in  which  the  ma-  I 
terial  is  loaded  dircctly  into  the  cavity  of  the  open  mold.  I 
This  method  is  used  for  both  thermosetting  and  thermo-  I 
plastic  materials.  Since  in  the  latter  the  mold  must  be  I 
altcrnately  heated  to  cause  the  material  to  flow,  and  then  | 
chilled  to  harden,  the  cycle  is  slow,  with  costs  corre-  ] 
spondingly  high.  Thcrefore,  in  aetual  commercial  practice,  I 
compression  molding  is  used  only  for  those  thermoplastics  j 
(Contittucd  on  />agc  112)  » 


24 


NOVEMBER  1944 


Tips  for  these  120  pencils  are 
Injection-molded  of  Tenite  in  one  casting 


• Brightly  colored  Tenite  pencil  tips  are  scheduled  for  postwar  use. 

Colors  available  in  Tenite  are  unlimited,  and  the  plastic  is  eminently  suited 
to  modern,  streamlined  design.  In  serviceability,  Tenite  successfully  competes 
with  metals  traditionally  used  for  pencil  ferrules.  Thin-walled  and  resilient,  the 
ferrules  grip  both  pencil  and  eraser  without  splitting. 

The  use  of  Tenite  plastic  effects  economies  in  material  and  manufacturing  opera- 
tions.  Because  it  is  exceptionally  light  in  weight,  the  plastic  yield  is  greater  than  that 
of  metal.  Tenite  castings  are  injected  at  the  fastest  speeds  ever  attained  with  plastics, 
and  no  costly  finishing  operations  are  required. 

Tenite  is  extremely  well-adapted  to  the  mass  production  of  small  parts  and  has 
long  been  used  for  radio  knobs,  automobile  interior  appointments,  refrigerator 
parts.  For  more  information,  write  TENNESSEE  EASTMAN  CORPORATION 
(Subsidiary  of  Eastman  Kodak  Company),  KINGSPORT,  TENNESSEE. 


TENITE 


Tenite  pencil  ferrules  molded  by  Essex  Corporation 


4 nu  Wer» 

Simplicity  and  Ingenuity  Are 
Required  in  These  Special  Aids 
Which  Cut  Production  Time,  Costs 


above  and  beyond  the  per-piece  cost  of  the  article  so  inuch 
as  it  is  a bdl  for  a device  to  reduce  the  cost  of  manufac- 
ture  and,  ultimately,  the  cost  to  the  marketer.  Very  often 
the  cost  of  the  jig  will  not  appear  on  the  bill  at  all,  but 
will  be  absorbed  into  the  cost  of  production.  That  happens 
especially  where  the  production  run  is  a large  one  and 
where  the  cost  of  mak  ng  the  jig  is  a small  fraction  of  the 
overall  cost  of  the  job. 

I he  hitherto  accepted  distinction  between  a jig  and  a 
fixture  has  been  this:  A jig  is  a device  that  guides  the 
work  to  the  tool  or  the  tool  to  the  work ; a fixture  is  a 
device  that  supports  the  work.  In  the  plastics  fabricating 
industry,  as  in  sonte  other  fields,  this  distinction  has  been 
fading  to  the  point  where  “jig”  is  the  term  currently  used 
to  cover  both  types  of  devices.  Kven  in  assembly  opera- 
tions  where  the  device  is  in  a purely  holding  function, 
such  as  cementing  jobs,  the  word  “jig"  (specifically,  “as- 
sembly jig”)  is  in  current  use. 

In  this  discussion  the  word  is  used  in  the  dual  sense. 
Howcver,  a functional  distinction  between  types  of  jigs 
may  still  be  made,  on  the  basis  of  the  relation  of  the  jig  to 
the  mcthod  of  fecd,  between  the  mobile  or  riding  jig  and 
the  fixed  jig.  For  instance,  the  anglc-cutting  and  ball- 
splitting  jigs  of  Figs.  lb  and  2b,  rcspectively,  are  mobile 
jigs  that  ride  the  work  to  the  tool.  The  tool  is  stationary; 
that  is,  it  is  operative  at  one  point;  both  the  jig  and  the 
work  are  in  motion. 

The  bead-drilling  jig  shown  above  is  a fixed  jig  that  sup- 
ports and  positions  the  work.  Hcre  the  jig  is  stationary, 
the  work  is  stationary,  the  tool  in  motion.  Still  anothcr 
variation  in  jig  function  is  to  be  secn  in  the  button-drilling 
jig  of  Fig.  3b,  where  a fixed  jig  supports  and  guides  the 
riding  work.  In  this  case,  the  jig  is  stationary,  the  tool 
is  stationary  and  the  work  is  in  motion. 

The  design  of  the  work  and  the  operating  characteristics 
of  the  tool  are  not  the  only  prime  determinants  of  jig  de- 
sign. Efiiciency  of  fecd  is  at  least  an  equallv  important 
consideration,  for  the  jig  is  essentially  a device  for  opera- 
tions  involving  hand-controlled  feed.  whether  the  work 
is  fed  to  the  tool  or  the  tool  to  the  work.  This  holds  true 
not  only  for  small-parts  machinc  operations,  with  which 
this  discussion  is  conccrncd.  but  also  of  operations  on  work 
of  large  dimensjons.  It  applies  as  much  to  the  huge  trun- 
nion  jigs  for  operations  on  largc-surfaccd  airplané  body 
and  car  body  parts  as  to  the  small  drill  jig  of  Fig.  1c. 


Developing  Jigs  iox 
Plastics  Fabrication 


A boad-drilling  jig.  The  thrøe  lower  prongs  permit  reception  ol 
work  belore  operation.  øjeelion  ol  iinlshød  bead  with  new  blank 


FABRICATORS  of  plastics  tend  to  be  secretivc  about 
the  jigs  they  devise  for  production  work.  These  de- 
vices sccm  to  be  guarded  almost  as  jealously  as  a formula 
by  manufaeturers.  This  attitude  is  understandablc,  sincc,  in 
a sense,  each  ncwly  designed  jig  is  an  invention  in  itself, 
contrived  for  a specific  operation  on  a specific  piece.  The 
mechanical  operations  on  a plastics  iteni  remain  basically 
unchanged  (sawing,  drilling,  sanding,  etc.),  but  the  de- 
sign of  the  piece  changcs  in  dimensions,  contour  and  other 
characteristics  from  one  item  or  part  to  another. 

Eacb.ncw  jig,  therefore,  is  a new  conception.  There 
are,  of  course,  fundamental  principles  in  jig  design  as  in 
most  processes,  but.  cxcept  for  a few  common  standard 
jig  forms,  an  individtial  jig  is  unique. 

The  ingenuity  involved  in  the  designing  of  even  some 
of  the  simple  jigs  is  something  that  frcqucntly  goes  un- 
rccognizcd  by  the  marketer  or  end-user  of  fabricated  plas- 
tics items,  who  knows  his  market  and  knows  the  design 
that  will  seil  the  market,  but  who  knows  comparatively 
little  about  the  processes  involved  in  the  execution  of  his 
design.  And  yet  the  jig  enters  directly  into  the  determina- 
tion  of  the  coit  of  manufaeture  of  his  design.  When  a 
plastics  fabricator  bilis  his  customer  for  the  cost  (almost 
entirely  time-labor  cost)  of  a jig,  the  bill  is  not  for  an  item 
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Fig.  la.  Scribed  indications  oi  operation»  to  be  performed 
in  angle-cutting  acrylic  blank.  Circles  indicate  drill  hoies 


Where  the  feed  is  not  hand-controlled,  but  is  automatic,  any 
device  that  Controls  the  feed,  whether  called  a jig  or  not, 
is  in  reality  part  of  the  machine  itself. 

Over  and  above  any  general  rules  for  jig  design  that  can 
be  laid  down,  there  is  one  principle  that  the  jig  designer 
adheres  to:  The  jig  must  be  the  simplest  possible  one  for 
the  operation  to  be  performed.  That  sounds  easier  than 
it  is.  A simple  jig  is  not  always  a simple  matter.  Often 
the  most  obvious  jig  design  for  a given  application  is  a 
complicated  one  and  it  will  take  time,  thought  and  inge- 
nuity,  in  addition  to  experience,  to  reduce  it  to  its  simplest 
operable  form.  When  a jig  designer  is  aiming  for  sim- 
plicity,  it  is  not  the  time  and  cost  of  making  the  jig  that 
is  in  his  mind  so  much  as  the  fact  that  the  simpler  the  jig. 
the  greater  the  facility  with  which  the  operator  can  work 
with  it  and  the  smaller  the  degree  of  lost  motion  and,  in 
the  end,  the  more  rapid  the  operation  and  the  lower  the 
production  cost  per  piece. 

In  recent  years  there  has  been  an  increasing  tendency  to 
utilize  plastics  materials  for  the  making  of  the  jigs  them- 
selves,  a procedure  that  is  especially  appropriate  in  the 

Icase  of  plastics  fabricators,  since  the  material  for  the  plas- 
tics jig  is  at  hand  and  is  usually  available  from  scrap. 

While  metal  is  a requisite  for  jigs  applied  to  operations 
where  close  tolerance  is  a factor,  for  jigs  which  have 
acutely-angled  impact-sensitive  points  and  for  many  other 
jig  structures,  plastics  can  frequently  replace  metal  and 
are  preferable  in  many  instances.  This  holds  true  to  an 
even  greater  extent  in  comparison  with  wood.  Plastics  jigs 
are  made  with  no  more  difficulty  than  wood  jigs  and  with 
greater  ease  than  those  of  metal.  As  compared  with  jigs 
of  the  softer  woods,  the  kind  of  woods  most  likely  to  be 
available  around  the  plant,  the  plastics  jig  is  non-splinter- 
ing,  more  durable  and  rather  less  affected  by  impacts  in 
use.  Jig  qualities  similar  to  those  in  plastics  jigs  are  at- 
tainable  in  maple  and  other  hard  woods,  but  the  wood  jig 
is  no  more  easily  machined  and  it  has  the  disadvantage  of 
being,  as  far  as  a plastics  fabricating  plant  is  concerned,  a 
less  available  material  than  the  ubiquitous  plastics  scrap. 

In  a discussion  with  William  Pike,  vice  president  in 
charge  of  production  of  the  Ply-Tex  Manufacturing  Co., 
New  York  City,  where  plastics  jigs  have  been  used  fairly 
extensively,  two  particular  advantages  of  jigs  of  this  ma- 
terial came  up : Since,  unlike  wood  and  metal,  plastics  are 
available  in  different  colors  and  shades,  they  make  it  pos- 
sible to  design  the  jig  in  a color  that  contrasts  with  the 
work.  In  continuous  hand-fed  operation  in  large  produc- 
tion runs,  this  is  a more  significant  thing  than  it  would 
appear  at  first  thought.  It  is  comparable  to  color  contrasts 
in  other  fields  involving  machine  operation.  It  has  been 
only  during  the  last  few  years  that  attention  has  been  given 
to  functional  differentiation  of  machine  parts  through 
color  contrast  for  operational  safety  purposes. 

To  a lesser  extent,  color  contrast  has  been  applied  to 
differentiation  of  Controls  where  several  Controls  on  a 
single  machine  are  periodically  manipulated  by  a single 


Fig.  lb.  In  positioning  the  jig  and  work  ior  the  second 
angle-cut,  the  work  need  not  be  lifted  ironi  the  saw  table 


Fig.  1c.  The  blank  is  shown  here  positioned  in  a jig  de- 
signed  for  drilling  a hoie  located  in  the  remote  corner 


Fig.  Id.  Of  two  sets  of  three  hoies  to  be  drilled,  all  but  one 
hoie  has  been  completed.  Work  is  in  position  for  final  drilling 
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Fig.  2a.  Jig  lor  splitting  acrylic  ball.  Spring  pressure  on 
ball  rslisved  by  lever  in  right  hand;  ball  dropped  in  place 


Flg.  2b.  A drcular  saw  cut  splits  the  ball.  Note  the  re- 
leaeed  lever  at  right  and  returned  spring  pin  In  lareground 


Flg.  2c.  Result  of  the  operatkm  pictured  In  two  top  photos 
ks  lllustrated  by  original  blank  'abovei  and  halves  (belowi 


operator.  The  application  of  color  contrast  between  jig 
and  work  has  received  almost  no  application  at  all,  in  spite 
of  the  fact  that  the  psvchological  principle  involved  would 
seem  obvious  enough.  In  anv  operation  where  attention 
in  manipulation  is  required.  the  eye  is  in  play ; and  what- 
ever  aids  the  eye  aids  the  hand.  On  the  principle  that 
whatever  eases  the  attention  requirement  ntinimizes  oper- 
ator fatigue,  the  use  of  color  contrast  between  jig  and 
work  becomes  an  efficiency  factor.  Plastics  for  jigs  pro- 
vide  the  opportunity  for  taking  advantage  of  this  as  no 
other  materials  do. 

The  second  point  of  superiority  of  the  plastics  jig  ap- 
pears  in  water-cooled  mach  ne  operations — those  opera- 
tions  in  which  water  or  Solutions  in  water  are  used  as 
coolant  on  the  work  at  the  point  of  operation.  An  obvious 
example  of  this  is  a circular  saw  taking  a smooth  fast  cut 
in  a thermoplastic  material.  A jig  of  wood,  continually 
subjected  to  the  water,  tends  to  swell  and,  therefore,  to 
be  thrown  out  of  true.  A steel  jig  will  rust  unless  carefully 
dried  periodically.  A plastics  jig  will  do  neither. 

To  exemplify  these  two  qualities  of  the  plastics  jig,  the 
cooperation  of  Mr.  Pike  was  enlisted.  He  was  presented 
with  a purely  arbitrary  design  for  an  acrylic  part  requiring 
two  machine  operations  and  he  agreed  to  design  the  nec- 
essary  jigs  in  plastics  materials.  The  design  of  the  piece 
and  the  operations  required  on  it  are  shown  on  the  blank 
in  Fig.  la. 

It  can  be  seen  that  at  each  corner  of  the  blank  there  are 
to  be  two  angle  cuts,  each  at  a different  angle.  The  inten- 
tion  here  was  to  make  it  possible  to  take  both  angle-cuts 
for  each  corner  on  the  entire  run  without  changing  the 
position  of  the  gate.  The  jig  of  Fig.  lb  accomplishes  this. 
Since  the  guiding  edges  of  the  jig  for  the  two  required 
angles  are  contiguous,  only  a sniall  turn  is  necessary  to 
set  the  jig  against  the  gate  in  order  to  switch  from  one 
angle  to  the  other.  The  containing  notch  is  of  such  dimen- 
sions  as  to  take  a mildly  snug  hold  on  the  work,  so  that 
inscrtion  and  removal  of  the  blank  are  facilitated.  The  jig 
is  made  of  black  cellulose  acetate  and  forms  a per  feet  eye- 
easing  contrast  with  the  acrylic  work.  In  addition,  if  a 
water  coolant  were  ncedcd,  which  happens  not  to  be  the 
case  in  this  example,  rust  on  the  jig  is  obviated  and  warp- 
ing  from  moisture  absorption  is  held  to  a minimum  com- 
pared  with  wood. 

If  the  jig  were  made  of  thicker  stock,  it  could  take  a 
lay  of  several  blanks  for  each  cut.  This  would  hold  true 
only  within  limits,  however.  For  one  thing,  since  the  fit 
of  blank  in  jig-notch  must  be  fairly  snug  for  the  cut  to 
run  to  required  dimensions,  the  number  of  blanks  that 
could  be  inserted  and  removed  with  ease  would  be  lim- 
ited. In  addition,  a compromise  in  the  thickness  of  the 
stack  has  to  be  struck  in  relation  to  the  character  of  the 
cut  (rough  or  smooth),  the  tooth  distribution  of  the  blade, 
the  thickness  of  the  blade  and  the  operating  speed.  The 
compromise  in  the  height  of  the  stack  of  blanks  will  de- 
termine  the  thickness  of  the  jig. 

The  acrylic  piece  as  it  stands  after  the  saw  operations 
have  been  finished  (Fig.  lc)  becomes  the  blank  for  the 
drilling  operations.  Fig.  la  shows  that  there  is  to  be  a 
set  of  three  hoies  at  each  end.  Whilc  these  hoies  are  sym- 
metrically  positioned  for  either  end  of  the  piece,  there  is 
no  symmetry  in  the  relation  of  the  three  hoies  to  each 
other — that  is,  in  no  case  is  the  distance  between  any  two 
hoies  in  the  group  the  same  as  between  any  other  two. 
The  jig  had  to  conform  to  this  asymmctrical  arrangement 
The  three  stops  for  the  three  different  required  positions 
of  the  blank  under  the  drill  are  placed  accordingly.  It  is 
to  be  noted  that  the  design  of  the  stops  themselves  has 
been  kept  simple.  The  stop  in  the  foreground  of  Fig.  lc, 
the  one  that  aocepts  the  entire  «information  of  the  end- 
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Ftderol  Indutlria)  Pow ar  Tuba i,  giVe 
power  and  performonce  to  Magatharm 
and  ofher  induliriol  heotfng  aquipwani 


Mold  ing  ti  mr  on  iheoc  tele- 
phone handseta  Mas  reduced 
from  five  minutes  to  30  sec- 
onds  witli  Megatherm. 

In  addition  to  rapid  melding 
Megatherm  provided  a cOm- 
plcte  and  uniform  eurc  whlch 
was  free  of  all  internal  stress. 

Megatherm  is  doiug  plastie 
preiorm  lira  ting  beiler  an< 
more  quickly  than  any  othr: 
inethod.  In  many  rases  Mega 
therm  has  made  a plastie 
molding  job  possible  wliich 
could  not  be  done  by  otlier 
methods. 


Megatherm  units  are  com- 
pact,  and  may  beeasily  moved 
from  one  produetion  line  to 
another.  One  of  the  four 
standard  models  miII  fil  vour 
produetion  needs.  Megatherm 
is  availnble  in  3 KW,  7 KM, 
15  KW  and  23  KW  output 
capaeities. 

Cost  of  operatio’  is  Iom,  the 
popular  3 KM  Megatherm 
has  a power  cost  of  5 f*  per 

hour. 

Tf  you  have  a plastie  p lient- 
ing  problem  ,w  is  the  tin  e 
to  .dk  ahout  it  wlth  Federal. 


Federal  Telephone  and  Fad/o  Corporation 


INDUSTRIAL  ELECTRONICS  DIV1SI0N 


Nowurk 


*M6.  U.*,  r AT.  Off. 


heated  preforms  in  press 
f er  chamber  just  befare  closing. 


The  molded  handset  ready  for  ejeetion  from 
the  mold  after  the  30  sccnnd  perfect  cure. 
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corner  of  the  blank,  is  positioned  for  drilling  the  remote  I 
center  hoie. 

This  same  confonning  design  might  have  been  used 
for  the  other  two  stops  also.  This  was  avoided,  and 
maneuvering  of  the  work  on  the  base  of  the  jig  was  facili- 
tated  by  using  a simpler  stop  that  operates  in  conjunction 
with  the  first,  as  seen  in  Fig.  Id.  The  two  together  act 
as  a single  unit  to  form  the  positioning  guide  for  a side 
hoie.  For  the  double  purpose  of  keeping  the  stops  brightlv  ■ 
visible  against  the  jig  base  and  of  contrasting  both  eie- 
ments  of  the  jig,  base  and  stops,  with  the  work,  the  base 
was  made  of  brown  stock  and  the  stops  of  red,  all  phenolic.  1 

Mr.  Pike  in  finishing  the  jigs  kept  in  mind  a point  that 
is  not  often  considered : The  feel  of  the  j ig  in  the  hand  j 
of  the  operator.  That  may  seem  a small  point,  but  it  as-  ] 
surnes  importance  as  an  operator  fatigue  (and  efficiency)  1 
factor  where  the  jig  is  used  in  long  runs.  In  both  jigs,  all 
edges  that  contact  the  fingers  of  the  operator  have  been 
beveled  and  sanded  smooth. 

Several  jigs  were  supplied  for  this  discussion  by  A.  D.  1 
Seidman  and  Ben  Breslow  of  the  Ace  Plastic  Novelty 
Corp.,  Brooklyn. 

In  the  ball-splitting  operation  to  be  perfonned  with  the 
result  shown  in  Fig.  2c,  once  the  machine,  a small  water- 
cooled  circular  saw,  is  decided  upon,  the  problems  in- 
volved  in  the  feed  and  determining  the  design  of  the  jig 
may  be  analyzed  as  follows:  1.  The  acrylic  ball  nmst  be 
held  firmly  to  prevent  aberration  of  the  work  as  the  saw- 
blade  passes  through;  this  means  that  there  must  be  clamp- 
ing  or  pressure  action  on  the  ball.  2.  The  ball  must  be  fed 
easily  and  rapidly.  3.  The  ball  should  be  ejected  rather 
than  lifted  out.  And,  as  for  any  mobile  jig,  the  guide  must 
be  true  and  the  stop  point  must  be  as  close  to  the  end  of 
the  operation  as  possible  to  avoid  lost  motion  and  contpli- 
cations  in  jig  structure. 

Problem  No.  1,  firm  hold,  was  sol  ved  by  designing 
the  ball-reception  chamber  to  con  form  with  the  contour 
of  the  blank  and  by  applying  internal  spring  pressure  to 
"mate”  the  ball  with  the  chamber.  In  the  solution  of 
Problem  No.  2,  inscrtion  of  the  work  (sec  Fig.  2a).  the 
jig  structure  is  arranged  to  pcrmit  dropping  of  the  ball 
into  the  reception  chamber.  For  this  purpose,  the  internal 
spring  is  contracted  by  pulling  back  the  small  lever  with 
the  right  hand,  the  ball  is  slid  or  dropped  in  with  the  left 
and  the  lever  is  released  to  permit  the  spring  to  press 
against  the  ball.  After  the  splitting  operation,  shown  in 
progress  in  Fig.  2b,  and  retraction  of  jig  and  split  ball 
from  the  saw  blade,  the  lever  is  pulled  back  again  and  the 
ball-halves  drop  into  a bin  beneath  the  workitig  plate,  thus 
solving  Problem  No.  3.  The  next  blank  is  inserted  with 
the  lever  still  pulled  back  for  the  previous  ejection. 

The  photo  on  page  26  shows  an  acrylic  ball-bead  job, 
obviously  a drilling  operation.  Analysis  of  the  problems  of 
feed  in  this  case  shows  the  following:  1.  The  ball  must  be 
held  to  prevent  aberration  during  the  drilling  process. 

2.  The  ball  must  be  fed  easily  and  qtiickly.  3.  The  ball 
must  be  ejected  rather  than  taken  out. 

The  small  steel  jig  for  the  bead-drilling  operation  has  a 
simplicity  that  belies  its  ingenuity.  In  the  first  place,  shap- 
ing of  the  jig  to  the  ball  contour  is  avoided  altogether.  It 
is  the  angles  of  the  tlirce  prongs  that  detennine  the  posi- 
tioning of  the  ball  under  the  vertieally-operated  drill. 
Second,  the  ball  is  merely  slipped  into  the  prong-formed 
crater.  Third,  and  most  interesting  from  the  viewpoint 
of  efficiency,  the  feeding  of  a blank  automatically  ejeets 
the  finished  piece ; that  is,  as  the  drill  recedes,  the  drilled 
ball  is  simply  pushed  out  by  the  ball  being  fed  in.  The 
operator  holds  as  many  blanks  as  three  fingers  closed 
against  her  palm  will  pcrmit,  slides  these  up  one  after 
another  to  her  thumh  and  forefinger,  which  place  the  ball 


Fig.  3a.  An  acrylic  button  with  a sewing  thread  hoie  drilled 
in  nipple  or  self  shanlc  by  special  jigging  shown  below 


Fig.  3b.  llg  channel  coniorms  to  crosssection  of  buttans 
sollshank.  Clamp  at  right  holds  |lg  down  and  acts  as  stop 


Flg.  3c.  The  button.  Ile  seil  «hank  tracking  in  the  chan 
nei.  ridee  oo  the  |lg  to  the  drill  and  then  backs  away 
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Fig.  4a.  The  crater  in  the  spindle-end  of  this  bolt-inserting 
jig  coniorms  to  the  bolt-head,  into  which  insert  fits  loosely 

in  the  jig.  Her  mere  placing  of  the  blank  in  the  jig  pushes 
off  the  drilled  bead.  We  have  here  a manual  feeding-and- 
ejection  operation  that  is  perhaps  as  nearly  automatic  as 
hand-feed  can  be — so  much  so  that  the  whole  operation 
can  become  purely  cyclic  by  changing  the  foot-pedal  con- 
trol  of  the  vertical  drill  travel  to  an  automatic  travel,  so 
that  the  drill  comes  in  and  withdraws  at  a definite  fre- 
quency consonant  with  the  normal  feed  rate  of  the  operator. 

The  half  of  this  drill  jig  that  has  the  downward-pointing 
prongs  travels  with  the  drill  until  the  prongs  engage  the 
ball.  There  they  stay  to  cooperate  with  the  lower  prongs 
in  holding  the  ball  while  the  drill  comes  in  to  do  its  work. 
As  the  drill  withdraws,  a small  spring  operates  to  return 
the  upper  set  of  prongs  to  the  position  from  which  they 
started. 

An  excellent  example  of  an  operation  in  which  a plastics 
jig  is  superior  to  one  of  wood  and  at  the  same  time  takes 
less  time  and  cost  to  make  than  a metal  one  is  the  jig 
shown  in  Fig.  3b  for  drilling  a sewing  thread  hoie  in  an 
acrylic  coat  button.  The  machine  used  for  the  operation 
is  a horizontally-operating  drill  in  a Jacobs  chuck  at  the 
end  of  a simple  belt-driven  high-speed  spindle.  The  work 
is  manually  fed  to  and  withdrawn  from  the  drill  in  a lat- 
eral  motion. 

The  problem  here  was  primarily  one  of  guide.  Since 
the  flat  side  of  the  button  provided  a natural  rest  surface 
for  the  work,  it  was  just  as  natural  that  this  flat  side 
should  travel  along  the  jig  surface.  The  problem  nar- 
rowed  down  to  the  nipple  on  the  button — known  in  the 
button  trade  as  the  “self-shank”.  The  obvious  solution  was 
to  sink  a channel  below  the  jig  surface  to  contain  the  self- 
shank.  The  cross-section  of  the  channel  had  to  conform 
to  the  contour  of  the  self-shank  (Fig.  3c  shows  that  it 
does). 

An  interesting  sidelight  on  this  jig  is  the  fact  that  the 
clamp  that  holds  it  down  at  the  right  in  Fig.  3b  acts  as 
the  stop,  so  that,  beyond  its  holding  function,  the  clamp 
becomes  in  effect  an  integral  part  of  the  jig.  The  operator 
places  the  button  on  the  jig  flat  side  down  with  the  self- 
shank  in  the  channel,  slides  the  button  up  to  the  stop  (the 
drill  going  through  the  shank  on  the  way),  backs  the  button 
away  until  it  reaches  the  left  end  of  the  channel  and 
drops  it  off  into  a bin.  Incidentally,  this  jig,  made  of  a 
black  phenolic,  presents  another  example  of  color  contrast 
between  jig  and  work. 

Figure  4a  shows  a jig  which  is  invplved  not  in  a machine 


Fig.  4b.  Bolt  threads  engage  plastics  handle;  then  bolt  head 
applied  to  revolving  jig  insert  until  bolt  is  snugly  in  handle 


operation  that  fabricates  the  material  to  design,  but  in  an 
assembly  operation  extrinsic  to  the  design.  Although,  in 
actual  use,  the  bolts  function  with  the  handle,  in  fabrica- 
tion  the  bolts  have  nothing  to  do  with  the  design.  In  fact, 
the  bolts  do  not  belong  in  the  handle  at  all,  since  they  will 
be  removed  before  use.  However,  the  handle  is  to  be  mar- 
keted  with  the  bolts  inserted  and  the  customer  wants  the 
handle  ready  for  market.  In  effect,  the  bolt-insertion  op- 
eration becomes  purely  a merchandising  aid.  The  fact 
remains,  however,  that  the  operation  is  a factor  in  com- 
pletion  of  the  item  before  shipment,  that  time-labor  is 
involved  and  that  this  time-labor  is  a unit,  even  if  a com- 
paratively  small  one,  of  the  cost  of  production. 

The  bolt-insertion  jig  comes  into  play  after  the  oper- 
ator, by  a single  turn  by  hand,  has  given  the  thread  of  the 
bolt  a preparatory  hold  on  the  tap  in  the  handle.  A single 
movement,  application  of  the  bolt-head  to  the  jig,  com- 
pletes  the  operation.  The  jig  consists  of  no  more  than  a 
bushing  around  a spindle-driven  rod.  The  end  of  the 
rod  facing  the  operator  is  the  whole  story.  This  end  is 
hollowed  or  cratered  to  conform  to  the  round  head  of  the 
bolt.  Across  the  middle  of  the  crater  is  a thin  ridge  or 
insert  that  loosely  fits  the  slot  in  the  bolt-head.  The  engag- 
ing  edge  of  this  insert  is  so  angled  and  beveled  that,  as 
soon  as  the  bolt  is  home  in  the  handle,  the  bolt-head  slot 
slips  off  the  revolving  insert  and  can  not  be  re-engaged 
by  it.  The  bolt  will  go  into  the  handle  only  up  to  the  point 
where  the  fit  in  the  handle  tap  is  a snug-easy  one  and 
no  farther,  so  that  there  will  be  no  difticulty  later  in  un- 
screwing  bolt  from  handle. 

There  are  many  operations  in  which  the  jig  may  be 
rendered  unnecessary  by  a tool  especially  designed  for  the 
desired  result.  For  instance,  in  connection  with  the  de- 
sign of  Fig.  Id,  the  jig  can  be  eliminated  an<i  the  saw 
operation  canceled  out  by  designing  a blanking  cutter  that 
will  punch  out  the  whole  blank  to  dimension  and  contour. 
Even  taking  into  consideration  the  additional  operation  of 
warming  the  material  to  receive  the  blanking  cut,  this 
procedure  would  be  a more  efficient  and  economical  one 
than  the  one  of  feeding  to  a saw  by  jig.  However,  where 
there  is  an  alternative  between  a jig  and  a special  tool  for 
an  operation  on  a given  design,  the  selection  has  to  be 
on  the  basis  of  the  economics  of  the  job.  A very  long 
production  run  might  justify  the  design,  execution,  time 
and  cost  of  a special  tool.  A medium  run  might  not.  A 
comparatively  short  run,  as  a rule,  would  not.  end 
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Above,  metal-plated  iteras:  Left  to  right,  door  handle,  sal  ad  fork.  automobile  door  handle  I 
perfume  bottle  cloeure,  earrings  and  pins.  Left.  buttons,  earrings  before  and  after  platin® 


The  Fu  ture  oi 
P lat  ed  Piastics 


fÅj  IZ, IZ  2>id 


ty  mon 


Clf 


Plating  Will  Enable  the  Piastics  Industry  to  Satisiy 
f he  Post-War  Consumer'  s Demand  for  fteturn  of  Metals 


Buttoa*  aro  plaood  to  lo  a contitfugal  typo  al 
machtoo  lor  application  o I door  lacquor  coat 


FROM  novelty  dccorations  and  bright  baubles  to  the 
ficld  of  prccision  instruments  for  industry  is  a long 
jump,  but  it  is  a jump  that  has  been  made  with  consider- 
able  success  by  metal-plated  piastics  since  the  outbreak  of 
the  war. 

Plating  on  non-conductivc  surfaces  has  intrigued  the 
clectro-chemist  almost  from  the  origin  of  comniercial  plat- 
ing methods.  However,  it  has  only  been  in  rccent  years 
that  produetion  and  precision  plating  on  non-conductive 
surfaces  has  reachcd  its  present  degrec  of  success.  It  was 
quite  natural  that,  of  all  the  non-conductors,  piastics  would 
be  those  most  feasible  to  plate.  The  ease  of  molding  pias- 
tics to  complicated  shapes  is  a valuable  asset.  By  plating, 
the  manufaeturer  crcatcs  a metallic  article  which  could  not 
be  achieved  in  mass  produetion  with  a «netal  base. 

To  predict  the  future  of  plated  piastics  requires  more 
than  guesswork  and  crystal  gazing.  Sonic  survey  of  past 
trends  must  be  made.  The  history  of  metal  plating  on 
piastics  has  followed  very  closely  the  history  of  piastics 
molding,  which  found  its  first  big  volume  market  in  the 
premium  and  novelty  ficld.  Thus  it  has  been  that  the  initial 
salcs  of  plated  piastics  were  largely  in  ornamental  wares 
such  as  buttons,  clips  and  all  types  of  novelty  jewelry. 
With  new  techniqurs  and  improvements  in  the  plating 
proccss  this  ficld  will  offer  even  more  opportunities  than 
it  has  before.  This  is  especially  true  wherc  only  partial 
or  pattern  plating  is  desired  so  that  the  effect  of  contrast 
between  the  colorful  piastics  and  the  lustrous  metal  can  be 
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AMPHENOL  for  tomorrow’s  parts 


Starting  with  plastics  years  ago, 
back  in  their  early  stages, 
Amphenol  has  kept  pace  with 
every  step  forward  in  molding 
— has  participated  in  the  de- 
velopment of  new  methods  and 
processes.  War's  demands 
speeded  progress.  Amphenol 
ranks  with  the  leaders  — in  plas- 
tic  production  and  in  capacity 
to  produce. 

Industry,  now  plastic-minded, 
finds  here  a source  of  supply 


for  plastic  parts  — particularly 
those  of  more  elaborate  design 
and  in  large  quantities.  Batteries 
of  injection  and  compression 


molding,  and  extrusion  ma- 
chines  guarantee  Amphenol's 
ability  to  produce  in  any 
quantities. 
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Operator  about  to  place  a jar  filled  with  conductive 
bonding  solution  on  rollers  to  insure  uniform  coating 


I 

^^.COPPER  RACK 

wjnra  . screw  contact  point 

/W\ 

( 

1 THREADED  POST  MAKES 

\ \ ) CONTACT  WHEN  SCREWED 

INTO  RACK 

Cloeeup  drawlng  of  the  special  rack  (also  shown  in  photo  at 
right,  above)  which  was  designed  to  insure  positive  electrt 
cal  contact  with  the  Naval  officers'  hat  Insignia  during  the 
electroplating  process.  Continuity  is  tested  befoie  immersion 


Naval  hal  insignia  before  and  after  platlng  over  cellulose 
acetat#  Eagle  and  standard  are  siiver;  anchots  are  gold 


Naval  officer's  hat  insignia  screwed  on  rack  (also  shown 
in  drawing  below)  before  be  ing  dipped  in  plating  bath 

obtained  in  a variety  of  useful  and  decorative  items. 

As  this  civilian  markct  started  to  develop,  war  catne 
and  with  it  the  restrictions  on  metals  and  on  plastics. 
Metal  plating  of  plastics  was  harnessed  to  war  produc- 
tion.  Again  metal-plated  plastics  followed  a close  parallel 
to  their  base  material  in  that  one  of  the  largest  markets 
was  found  in  electronic  and  electrical  equipment.  Engi- 
neers  wanted  integral  units  which  were  clectrically  con- 
ductive on  one  side  and  excellent  insulators  on  another. 
Here  metal-plated  plastics  moved  in,  saving  precious  man- 
hours  and  machine  time  on  such  things  as  delicate  cotn- 
mutators,  barometric  inslruments,  tube  bases  and  in  many 
othcr  vital  spots  of  cotnmunication  equipment  which  can- 
not be  revealed  until  after  the  war. 

Metal-plated  plastics  are  measurably  stronger  than  un- 
plated  plastics.  Tests  in  Table  1,  (see  pagc  102)  showing 
this  clearly,  were  made  by  an  independent  testing  Iaboratory. 

One  of  the  most  interesting  applications  of  metal-plated 
plastics  to  a war  job  is  the  metal-plated  plastics-plywood 
antenna  mast  used  in  high-spced  fighting  planes.  This  mast 
is  plated  with  an  extrcmcly  thick  copper  coating  in  large 
automatic  plating  tanks.  Adhesion  of  the  plate  to  the 
mast  is  an  extrcniely  important  factor  sincc  vibration  on 
high-speed  aircraft  is  grcat  and  wind  velocities  are  ex- 
trcmely  high.  Reports  from  all  battlefronts  indicate  that 
this  development  is  a definite  success. 

The  wartime  applications  of  metal-plated  plastics  in- 
dicate what  the  future  holds  in  this  field.  Naturally,  much 
depcnds  on  the  type  and  sire  of  equipment.  Production 
technique  and  mcthods  of  engineering  are  also  important 
factors  which  must  be  given  constant  consideration.  For 
cxample,  on  the  Naval  hat  insignia  of  G.  Hirsch  Sons,  Inc., 
plated  by  the  Monroc  Auto  Equipment  Co.,  it  was  found  that 
a considcrable  amount  of  time  and  labor  could  be  saved  by 
designing  racks  into  which  the  threaded  attaching  post  of 
this  insignia  would  scrcw  (see  drawing).  Previously,  con- 
tact had  been  obtained  on  this  insignia  by  wrapping  cop- 
per wire  on  the  post  which  failed  to  give  positive  contact 
in  all  ca  ses,  and  in  many  instances  camc  off  because  of 
the  agitation  of  the  plating  solution  during  the  time  in 
which  it  was  in  the  bath.  It  has  been  estimated  that  the 
design  of  this  seemingly  simple  rack  saved  15%  of  the 
time  formerly  spent  on  the  job  and  gave  a more  satis- 
factory  end  produet.  It  is  in  little  things  like  this  that 
future  production  of  large  quantity  metal  plating  on 
plastics  may  depend. 

(Conlinnrd  on  page  102) 
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BRINGS  OUT  GLOSS  OF  GOLD  AND  SIL  VER  METAL-PLATED  PLASTICS 


Holding  Intricate  Designs 

New  Process  Improves  Detail  in  Ornamentation  of  Merchandise 


A PROCESS  which  måkes  it  possible  to  capture  the 
full  beauty  of  minutely-detailed  designs  in  the 
ornamentation  of  injection-molded  plastics  products  has 
been  developed  by  the  Gemloid  Corp.,  New  York. 

The  toilet  set  shown  at  the  left  bears  designs 
molded  in  high  relief.  Other  similar  sets  have  been  pro- 
duced  by  Gemloid  ornamented  with  designs  having 
even  greater  detail.  The  themes  employed  are  often 
taken  from  old  brocades,  which,  in  turn,  may  be  de- 
rived  from  classic  paintings  and  other  sources,  usually 
presenting  a difficult  problem  in  clear  duplication  of 
the  original  lines. 

Cngraving  Process 

The  problem  of  separating  the  fine  lines  of  the  design 
in  order  to  reproduce  it  in  all  its  original  clarity  is 
tackled  first  by  casting  the  design  in  soft  brass  on  a 
scale  several  times  larger  than  that  of  the  final  die. 
Then  a mechanical  engraving  machine,  employing  a 
geared-down,  remote-reproducing  stylus-like  instrument, 


is  used  to  transfer  the  soft  brass  mold  to  a smaller  die 
of  hard  brass.  Extreme  care  must  be  taken  at  all  times 
to  eliminate  any  burrs  from  the  surface  of  either  die. 

Molding  the  Designs 

In  the  mold,  the  small  die  is  fitted  to  very  close 
tolerances  in  order  to  avoid  flash.  Usually  it  is  bolted 
in  place,  but  it  may  also  be  mounted  on  a block  to  groove 
into  a cutout  on  the  mold. 

When  the  body  of  the  rnirror,  brush  or  other  unit 
emerges  from  the  mold,  the  design  is  cleanly  impressed 
in  full  relief  into  its  surface,  and  requires  no  further 
mechanical  treatment. 

The  next  step  is  to  spray  on  a desired  color,  as 
shown  in  the  photograph  below,  the  colors  being  pro- 
vided  in  the  form  of  aniline  dyes.  Non-plastics  parts 
are  added  to  the  assembly,  and  the  article  is  then 
finished. 

To  date,  these  sets  have  been  made  only  of  acrylics, 
but  the  company  plans  to  utilize  styrene  and  cellulose 
acetates  as  well  later  on.  end 


Following  the  injection-molding  process,  desired  color  is  sprayed  on  the  object  in  the  form  of  an  aniline  dye. 


Their  Eiiect  on 
Molding  Material 

<£,  QdU  C.  CLe 


PURE  plastics  resins,  especially  those  used  in  molding, 
are  like  pure  metals  in  tliat  certain  additional  ingredi- 
ents  vastly  improve  specific  qualities  demanded  by  engi- 
neering design. 

Such  additives,  known  as  fillers  in  the  case  of  plastics, 
may  be  any  one  or  combination  of  a number  of  substances 
that  will  impart  desired  qualities  to  a resinous  composition. 
A comprehensive  knowledge  of  the  various  filler  materials 
available,  and  the  effect  each  will  have  on  a plastics  com- 
position, is  of  vital  importance  both  in  plastics  design  and 
fabrication. 

Molded  plastics  will  play  an  important  role  in  post-war 
design,  both  thermosetting  and  thermoplastic  varieties 
lending  themselves  in  an  economical  and  efficient  manner 
to  molding  processes.  One  of  the  most  important  factors 
in  determining  the  physical  characteristics  of  a molded 
plastic  is  the  type  of  filler  used.  This  is  especially  true  of 
the  widely-used  phenolics. 

Plastics  engineers  recognize  the  importance  of  filler 
material  to  such  an  extent  that  it  is  becoming  common 
practice  to  identify  plastics  chiefly  by  their  filler  content. 
The  terms  asbestos-filled  phenolics,  fiber-filled  phenolics, 
wood  flour-filled  phenolics,  etc.,  designate  certain  of  the 
phenol-formaldehyde  compositions  widely  used  in  the  mold- 
ing process.  In  certain  instances  where  the  resin-to-filler 
ratio  reduces  the  plastics  content  to  the  level  of  a bonding 
agent,  all  reference  to  the  plastics  content  is  dropped  and 
the  objeet  is  identified  directlv  by  name.  Resin-bonded 
abrasive  wheels  and  powdered  lead  bearings  are  two  such 
items. 

The  physical  characteristics  of  most  plastics  composi- 
tions will  vary  directly  with  the  resin-to-filler  ratio. 
Whether  such  a variance  is  desirable  will  depend  upon 
the  use  made  of  the  produet.  Without  a filler,  or  with  only 
a small  quantity  of  filler,  strength  of  the  composition  will 
be  determined  by  the  continuity  and  degree  of  polymeriza- 
tion.  This  is  especially  true  of  the  phenol-formaldehyde 
resins,  where  tensile  properties  are  a direct  result  of  the 
benzene-methylene  linkages  throughout  the  polymeric  struc- 
ture. 

On  the  other  hand,  as  filler  content  increases  and  the 
plastics  content  is  reduced  to  a point  where  it  serves 
merely  to  bond  the  filler  particles  together,  tensile  qualities 
will  be  determined  by  the  adhesion  between  the  plastic 
and  the  surface  of  the  filler  particles.  In  this  case  the 
strength  of  the  filler  material  itself  will  be  a factor  if  it 
is  of  a fibrous  nature. 

( Continued  on  page  105) 


Production  costs  may  be  reduced  and  physical  properties  im- 
proved  by  wise  use  of  filler  iu  extruded  tubing  and  molding 


v r.*'';' 


Filler-to-plastics  proportion  is  high  in  resin-bonded  abrasive 
wheels.  Wheel  above  is  polishing  aireraft  arresting  hook 
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Melurac—R  Boil-Resistant, 
Durable  Rdhesxve 

B,}  W.  J4.  WacJJJc 

Plastics  Division,  American  Cyanamid  Co. 

This  Low-Cost,  High-Melamine -Content  Product 
Possesses  Many  of  the  Advantages  of  the  Ureas 


THE  general  public  knows  little  about  the  plastics  indus- 
try,  undoubtedly  deriving  its  limited  knowledge  from 
molded  products,  since  these  are  the  things  it  sees  and  uses 
most  often.  Actuallv,  the  molders  represent  only  about  20% 
of  the  whole,  so  in  effect  only  a small  portion  of  the  full 
picture  is  readily  appreciated  and  understood.  Be  that  as  it 
may,  there  must  be  an  advantage,  large  or  small,  that  can 
accrue  from  a more  widespread  dissection  of  the  industry 
for  the  benefit  of  all  concerned. 

For  example,  little  information  has  seeped  through  to 
the  average  man  regarding  the  great  quantities  of  resins 
used  for  surface  coatings,  laminating  varnishes,  textile 
applications,  and  adhesives.  These  applications — many  of 
them  war-time  developments — are,  naturally,  less  apparent 
than  the  developments  which  have  been  publicized.  Yet 
their  great  contribution  to  the  war  effort  is  qualified  only 
by  the  highly  significant  role  they  are  destined  to  play  in 
our  postwar  industrial  economy. 

At  the  outset  of  hostilities,  urea-formaldehyde  resin 
adhesives  and  phenolic  resin  glues  were  about  the  only 
synthetics  which  had  found  application  in  the  wood  joining 
field.  The  ureas  were  being  applied  both  as  cold-setting 
and  as  hot-press  adhesives  and  provided  plywood  of  excel- 
lent  resistance  to  mild  exposure  to  the  weather  or  to  cold 
water.  The  phenolics  of  that  time  were  all  strictly  hot- 


Fl<j.  1.  Shear  samplee  wer*  3-pIy  yellow  birch  plywood  soaked  in 
water  24  hr  at  75*  F;  10  min  cure  at  240*  F;  organic  acid  cataiyst 


O 5 o ' 

MELAMINE  BASE  ADDITION  TO  UREA  RESIN  GlUE  (%) 


press  adhesives,  requiring  for  their  cure  hot  presses  at 
temperature  in  the  neighborhood  of  300°  F.  The  phenolics, 
however,  provided  a most  durable  bond,  stable  in  boiling 
water  and  capable  of  withstanding  the  most  severe  weather- 
ing  tests.  Aircraft  plywood  specifications  were  drawn  up 
arottnd  a 3-hr  boil  test  which  established  the  phenolic 


Fig.  2.  Shear  aamplos  were  3 ply  yellow  birch  plywood  boiled 
3 hr  beiore  toet;  10  min  cure  at  240*  F;  organic  acid  cataiyst 


adhesives  as  the  only  pertnissible  synthetics  then  availablc. 

About  this  time,  melaminc  adhesives  made  their  appear  J 
ance  and  were  found  to  present  scveral  advantages  as  hot-  I 
press  glues.  They  provided  a bond  far  surpassing  specifica-  I 
tion  requirements  and  did  not  discolor  fine  woods.  The 
mclamine  glues  were  capable  of  being  set  at  much  lower 
temperature  than  the  phenolics,  220  to  260°  F,  as  com- 
pared  to  280  to  300”  F for  phenolics.  The  new  synthetics 
had  the  further  advantage  of  being  neutral,  neither  acidic 
nor  basic,  and  were  thus  free  from  the  possibility  of  degen- 
crative  action  of  chemical  attack  upon  the  wood  fibre*. 
However,  in  spite  of  many  virtues,  melaminc  glues  were 
new  and  expensive  and  could  not  compete  with  the  lover 
priced  phenolics. 

The  American  Cyanamid  Co.,  producer  of  both  urea  and 
mclamine  adhesives,  early  learned  that  when  melaminc 
resins  are  added  to  less  noble  resins,  the  mixturc  is 
endowed  with  their  properties  of  water  resistance  and 
chemical  inertness  to  an  extent  far  cxceeding  cxpectatiou 
hased  on  the  pcrcentagc  of  melaminc  involved.  The  same 
(Continued  on  page  111) 
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THEIR  SAVINGS  WILL  MAKE 

TOMORROW'S  PROFITS 

Interested  in  saving  molding  labor?  Increasing  press  output  up  to  30% 
or  more?  Reducing  rejects  to  the  very  minimum? 

Then  do  as  many  modern  molding  plants  have.  Install  Stokes  “Stand- 
ard" semi-automatic  Presses. 

"Standard"  Presses  are  complete  self-contained  units.  Low  hydraulic 
pressures  (500  to  1100  lbs.),  with  accompanying  freedom  from  leaks 
and  high  maintenance  costs,  actuate  triple-toggles  to  produce  desired 
molding  pressures  (up  to  300  tons).  Presses  are  flexible  . . . readily 
adjustable  to  meet  exact  pressure  requirements  of  the  mold.  Because 
of  toggle  action  presses  are  quick-acting,  automatically  slowing  down 
and  closing  only  as  fast  as  material  will  flow.  There  s no  cocking 
of  mold,  no  excessive  wear  and  tear  on  mold  inserts.  One  finger- 
operated"  four-way  valve  Controls  entire  operation.  One  operator  fre- 
quently  runs  up  to  six  presses — the  press  closing,  breathing,  curing, 
opening  and  ejecting  automatically.  Split-second  ti^iin^  of  these  opera- 
tions  are  responsible  for  securing  from  30  to  50  pef  cent  more  heats  per 
hour,  multiplying  production.  Many  othifriwiGQ^^ttøcj  features.  Built  in 
six  sizes  from  20  to  300  tons  capacity."*-  Jf* 

F.  I.  STOKES^JMA  CHINE  CO. 

’ 6040  Tabor  Road  , ‘ Philadelphia  20,  Pa. 

ttfv. 


USERS  SAY: 

“...240  more  piece*  per  bour  per 
24-cavity  mold  on  Stokes 
Standard  Presses." 

“...Rejects  less  tban  2%  on  preci- 
sion  pieces." 

“...30%  g rreater  production  due  to 
automatic  time  cycle." 

“...Maintenance  only  $5.00  per 
year  total  on  all  nine  of  our 
presses." 

“.  ..Standard  Presses  protectmolds, 
reduce  mold  maintenance." 

“...Controlled  closing  speed  ideal 
tor  delicate  pieces  and  preci- 
sion  urork.” 

“...One  man  attends battery  of  ten 
standard  presses." 


□•ctrtcal  Iniulation  is  on»  of  the  broadest  field*  foi  phenollcs.  as  ihown  by  thl»  anay  of  "Formica"  parti 


PHENOLICS  POST- W AR  . . . 

New  Machinery,  Processes  Broa  den  Scope  of 
Phenolics  To  Include  Numerous  Applications 

Cheirmen,  Advitory  Boerd  , 

Plcttici  Induitrie»  Technicel  IniHtut»  Hitherto  Dominated  by  Other  Types  of  Plastics 


& £ D.  X 
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PHENOLICS,  which  have  led  the  field  of  hcat-harden- 
ing  synthetics  for  35  years,  have  proved  to  be  one 
of  the  most  critical  of  all  materials  during  the  war  period. 
Research  aimed  at  finding  substitutes  has  not  turned  up 
tnany  which  can  compete  with  phenolics  in  strcnuous 
lests,  and  whcn  civilian  production  is  resumed,  phenolics 
undoubtedly  will  rebound  to  prominence  in  civilian  goods. 
Many  spectacular  discoveries  have  occurred  since  phenolics 
were  first  developed  which  temporarily  have  focused  the 
spotlight  upon  the  possible  threat  of  new  materials  to  phe- 
nolics markets,  but  cver  since  dependable  government  pro- 
duction figures  bccame  available,  it  has  been  found  that 
phenolics  have  consistently  out-produced  all  other  plastics 
materials,  both  here  and  abroad. 

That  is  not  to  say  that  phenolics  are  betler  than  all  other 
plastics,  but  that  inherent  properties  make  their  application 
suitable  to  a broader  industrial  field.  To  reach  a true 


cvaluation  of  phenolics  and  understand  the  position  they 
will  undoubtedly  occupy,  we  must  look  beyond  their  corn- 
mon  use  as  niolding  conipounds.  We  shall  sce  their  super- 
lative  insulating  properties  extending  beyond  molded  in- 
sulation  into  building  opcrations,  air  conditioning  and  re- 
frigeration.  We  shall  discover  their  advantages  in  coatings 
and  adhcsivcs;  their  casting  qualities  embracing  new  in- 
dustrial duties  far  beyond  jewelry  and  decorative  items 
which  sponsorcd  their  original  introduction. 

The  bazooka,  a formidable,  yet  inexpcnsive  battle 
tool,  is  made  of  canvas  imprcgnated  with  plastics,  thcn 
rolled  on  a mandrel  and  bakcd.  It  is  so  light  it  can  be 
carried  by  one  man,  yet  can  knock  out  enemy  tanks  and 
minor  fortifications.  Th»  new  super-bazooka,  which 
launchcs  rocket  bombs  from  landing  craft  to  cover  invading 
forces,  can  be  carricd  right  along  with  the  landing  party 
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MEYERCORD  CO..  CHICAGO  44.  ILL./'  WORLD’S  LARGEST  MANUFACTURERS  OF  DECALCOMANIA 


sales  arc  made  . . . turnover  is  greater 
<...u  profits  are  larger  ...  on  products  dec- 
orated  with  Meyercord  Deeals.  Why? 

Because  Decorative  Deeals  create  eye 
appeal,  attract  favorable  attention,  and 
make  products  stand  out.  Eye  appeal  means 
buy  appeal!  Your  produet  has  to  be  seen  to 
be  sold\  That’s  why  more  and  more  sales- 
wise  manufaeturers  are  decorating  their 
products  with  Meyercord  Decorative 
Deeals.  They  know  that  Meyercord  Deeals 
give  them  hand-painted  effects  at  a fraction 
cost.  They’re  durable,  washable,  avail- 
able  in  any  colors,  sizes,  designs,  — and 
easily  applied  at  production-line  speed. 

Decide  now  to  give  your  produet  a head 
start  in  the  post-war  race  for  sales.  Consult 
us  now . . . send  a sample  of  your  produet  for 
recommendations  or  write  for  complete  de- 
tails — no  obligation.  Address  Dept.  84-11. 

& U4+  Wa*  Bo*uU. . . a*uL  Kevp  rUt**n\ 
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Phenolic  impregnated  barrels  leature  the  new  super-bazooka. 
which  launche*  rocket  bombe  (one  ehown  at  right)  from  land 
ing  craft  to  cover  military  forces  during  coastal  invasions 


Barrels  ol  flying  bazooka»  (used  on  "Thunderbolt"  fighter)  dry 
while  hanging  from  conveyor  belt  at  the  General  Electric  plant 


to  deniolish  fortifications  and  diniinish  the  efficiency  of 
tanks.  It  is  made  of  a large  triple  cluster  of  plastics  paper 
tubes  like  the  original  bazooka,  and  can  be  transported 
by  one  man. 

Radio  tube  bases  are  made  of  phenolics  because  they 
make  good  insulation  and  are  quickly  molded.  So  are 
battery  cases,  instrument  panels  and  housing,  timing  gears, 
gun  grips  and  dozens  of  other  vital  devices  in  tanks,  jeeps, 
trucks,  submarines,  battleships,  landing  barges,  botnbers. 
fighting  and  reconnaissance  aircraft,  as  well  as  at  airfield, 
communication  centers,  and  on  every  fighting  front. 

The  de  Haviland  Mosquito,  which  botnbs  Germany  so 
cffectively,  is  made  tnostly  of  plastics  and  wood — plywood 
bonded  with  phenolics  resin  film  and  rapidly  molded  to 
shape  by  methods  which  made  it  possible  to  turn  them  out 
by  the  thousands  when  they  were  needed  most.  TherVs 
not  a rivct  in  a sky  full,  yet  they  have  delivercd  as  much 
darnage  to  Germany  and  her  satellites  per  pilot  as  any 
other  fighting  ship,  and  they  cost  a lot  less  to  build. 

I -ånding  craft  which  scrape  their  bottoms  across  coral 
reefs,  and  practically  climb  up  on  the  bcach  itself  along 
strange  shores  throughout  the  world,  often  are  made  of 
plastics  combined  with  unconventional  boat-building  ma- 
terials. Almost  everything  one  can  think  of  is  used  in  one 
way  or  a not  her — from  Osnaburg  to  rope  and  from  glass 
fabrics  to  wood — and  always  there  are  plastics  to  bond 
them  together  and  make  them  water-tight,  buoyant,  and 
tough.  This  is  one  job  phenolics  does  not  claini  exelusively 
as  its  own,  although  phenolics  are  more  often  used. 

I -ånding  craft  vary  in  length  from  36  to  more  than  300  ft. 
Those  with  metal  surfaces  are  often  protected  by  phenolic 
resin  incorporated  in  the  special  coatings  applied  to  the 
under  surface  and  to  their  cainouflaged  superstruetures  and 
sides.  Phenolics  hclp  such  coatings  resist  the  erosion  of 
wind,  rain,  ice  and  snow  as  well  as  the  corrosive  action  of 
almost  every  type  and  temperature  of  sea  water  in  all  part» 
of  the  world. 

Then  there  are  boats  dropped  from  the  sky  by  parachute 
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to  rescue  flyers  downed  at  sea;  expendable  gasoline  tanks; 
I marine  markers ; portable  X-Ray  assemblies  for  emergency 
, operations  in  flying  or  floating  hospitals;  gun  turret  grips 
with  a deadman  trigger ; special  compasses  for  armored 
I vehicles ; and  clinometers  which  show  the  “list”  of  ships. 
i All  these  items  are  indicative  of  what  we  may  expect  of 
phenolics  when  they  come  home  from  the  wars. 

Comparisons  may  be  odious  but  they  smell  no  worse  than 
I some  of  the  mistakes  made  without  their  benefit.  There  is 
( no  safer  way  to  choose  the  right  plastics  for  any  specific 
job  than  to  compare  their  physical  properties  and  charac- 
i teristics  against  the  field  of  available  materials,  plastics 
■ or  otherwise,  and  check  each  one  against  service  condi- 
tions  which  may  affect  these  properties  adversely  once  the 
part  is  made  or  the  plastics  applied.  These  properties  are 
readily  available  from  manufacturers  of  the  materials  so 
there  is  no  need  to  repeat  them  here. 

Since  heat  is  one  of  the  worst  enemies  of  all  plastics,  it 
t is  well  to  remember  that  phenolics  will  not  melt.  They 
will  stand  higher  continuous  temperatures  than  almost  any 
other  plastics,  except  cold-molded,  and  therefore  make  a 
! good  choice  wherever  resistance  to  heat  up  to  300-400°  F 
|l  is  one  of  the  conditions  to  be  met.  If  a continuous  tem- 
perature  above  250°  F is  anticipated,  a phenolic  with  the 
proper  filler  to  withstand  this  heat  should  be  used. 

Other  common  properties  to  watch  and  compare  include : 
Resistance  to  acids,  alkalies  and  moisture  absorption : 
dielectric,  impact,  compressive,  and  tensile  strengths;  re- 
sistance to  abrasion,  shrinkage,  cold-flow,  and  solvents : 
ability  to  hold  inserts;  machining  qualities;  and  economy  of 
manufacture;  where  phenolics  generally  hold  a favorable 
position.  With  the  exception  of  east  phenolics,  and  lami- 
nates  in  which  the  top  sheet  is  non-phenolic,  light  pastel 
shades  of  color  are  seldom  used  because  of  their  tendeney 
[ to  “yellow”  with  age. 

It  is  not  easy  to  draw  a hard  and  fast  set  of  rules  by 
i which  the  proper  plastics  may  be  chosen  for  specific  ap- 
plications;  there  are  too  many  factors  to  con  si  de  r.  There 
are  too  many  angles  which  affect  either  the  cost  or  the 
quality  of  the  end  produet  and  each  must  be  weighed 
against  the  other  before  a choice  is  made.  Although 


Phenolics  used  in  Cannon  plugs  for  resistance  to  high  voltage 


Machines  such  as  Induction  Heating  Corp.'s  high-frequency  unit  ior  pre-heating  of  molded  parts,  reduce 
time  as  much  as  50%,  produce  even  heat  and  cure  perfect  control;  promise  to  extend  phenolics  field 


The  "robot"  automatic  electric  compression  moldlng  press 
at  Boonton  Molding  Co.,  ehowing  load  oi  part»  be  ing  trans- 
ferred  from  mold  to  de  flaehing  hopper.  Press  has  already 
cloeed  agaln  on  lts  fresh  load  of  pre-heated  preforms 


S pedal  machlne  developed  by  Hydraulic  Press  Manufactur 
Ing  Co.  for  injectlon  molding  of  thermoeetting  materials. 
Unit  is  fully  automatic.  Note  turret  with  several  mold 
stations.  Molds  eloctrically  heated,  hydraulically  clamped 


phenolics  are  among  the  lower  cost  plastics,  the  surest  wav  I 
to  court  disaster  is  to  choose  plastics  on  the  basis  of  price-  II 
per-pound  without  taking  into  consideration  all  other  I 
factors  which  may  add  up  to  an  excessively  expensive  jl 
choice  in  the  end. 

Before  the  war,  approximately  40%  of  phenolics  pro-  ll 
duction  went  into  ntolded  parts.  Another  25%  was  con-  H 
sumed  by  paints  and  varnishes : 20%  by  laminated  prod-  I 
ucts;  the  balance  went  into  a varietv  of  miscellaneous  I 
uses  which  were  little  known.  Just  how  war  production  I 
changed  this  ratio  is  not  known. 

There  was  a time  when  thermoplastics  costing  around  I 
50c  a pound  could  compete  favorablv  on  a price  basis  with  n 
phenolics  at  12  to  20c  per  pound  because  thev  could  l>e  I 
ntolded  more  rapidly  in  an  injection  ntachine.  Such  cont-  I 
petition,  of  course,  was  limited  to  products  where  either  I 
thermoplastics  or  thermosetting  materials  were  equally  I 
suitable  to  the  application.  Mold  costs  were  often  lower  I 
because  an  injection  machine  discharges  its  ntolded  parts  I 
in  a matter  of  seconds  while  conventional  compression  I 
presses  molding  thermosetting  materials  required  minutes  I 
to  cure  the  materials.  This  means  that  a 5-cavity  injection  I 
tnold,  operating  on  a 6-sec  cycle,  could  turn  out  50  parts  I 
a ntinute  while  a compression  ntold  requiring  1 min  I 
to  cure  its  load  would  need  a 50-cavity  capacity  to  equal  I 
production.  Naturally,  the  50-cavity  mold  would  cost  more  I 
than  the  5-cavity  mold  and  a comparatively  greater  Capital  I 
investment  would  have  to  be  charged  against  the  job.  Also,  I 
it  would  take  longer  to  make,  and  where  speed  counts,  the  I 
injection  niold  could  be  put  into  operation  before  a 50-  I 
cavity  mold  for  the  compression  press  could  be  made. 

Many  things  have  happened  which  alter  this  condition  I 
and  will  extend  phenolics  and  other  thermosetting  ma-  I 
terials  into  products  formerly  emploving  thermoplastics  I 
because  of  economic  inanufacturing  advantages:  High  I 

frequency  preheating,  improved  automatic  presses  and  jet  I 
molding  are  prominent  improvements  which  manufacturers  I 
will  do  well  to  investigate  before  choosing  their  materials.  I 
The  well-equipped  molding  plant  will  make  use  of  thesc  I 
innovations  if  high  production  is  to  be  maintained,  and  I 
such  plants  will  attract  a broad  clientele  from  new  ficlds. 

High  frequency  preheating  is  especially  adaptable  to  I 
transfer  molding,  a proccss  patented  by  Shaw  Insulator  I 
Co.  This  is  one  of  the  most  highly  ftccurate  molding  I 
methods  where  tolerances  can  be  maintained  to  tight  en-  I 
gineering  specifications  and  inserts  positioned  accordingly  I 
with  little  danger  or  damage  when  pressurc  is  applied.  I 
Ilitherto,  transfer  molding  was  slow  and  costly  because  the  I 
method  involves  heating  the  plastics  materials  in  a separate  I 
chamber  above  the  mold  until  it  is  sufficiently  plastic  to  flow  I 
through  tiny  openings,  or  gates,  into  the  positive  mold  I 
below  where  it  remains  to  cure.  The  plastics  material,  I 
being  a natural  insulating  substance,  took  its  time  to  heat  I 
through  and  minutes  ticked  away  while  an  operator  I 
stood  by. 

With  high  frequency  preheating,  the  material  is  brought  I 
quickly  almost  to  molding  temperature  before  it  is  placcd  I 
in  the  transfer  chamber.  The  press  can  be  elosed  rapidly  I 
because  mcchanical  resistance  of  the  softened  material  is  I 
practicallv  nil,  and  the  whole  cycle  is  shortened  from  50  I 
to  75%.  One  pre-heater  usuallv  can  service  two  presses  I 
and  frcquently  they  are  operated  by  one  operator  which  I 
cuts  both  press  time  and  man  hours  to  a point  where  the  I 
obvious  advantages  of  transfer  molding  are  little,  if  any,  I 
more  costly  than  ordinary  compression  methods. 

High  frequency  preheating  is  valuablc  also  to  conven*  I 
tional  compression  molding  especially  where  thick  walls  I 
exist  because  it  permits  more  even  cure  throughout  the 
piece.  This  is  essential  if  maximum  properties  are  to  be 
developed  in  the  molded  part.  It  is  easy  to  see  how  tailures 
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The  ability  to  select  the  proper  materials  and  the  knowledge  of  how  to  economically 
fabricate  a given  product  are  among  our  especial  talents.  Correct  engineering  is  the 
cornerstone  of  a successful  product. 


We  are  fully  competent  in  the  designing  of  molds,  dies  and  tools  for  the  economical 
mass  production  of  plastic  and  metal-plastic  parts  and  assemblies. 


Tttolct  cutd  lool  TtCafatt# 


Our  mold  and  tool  making  can  best  be  described  by  one  word  . . . experience  . . . plus 
men  and  equipment  second  to  none  in  the  industry.  Precision  is  the  watchword  of 
every  Lancer. 


'WtolcUtty 


Equipment  of  special  design,  as  well  as  standard  presses,  enables  us  to  mold  on  a 
mass-production  basis  efficiently  and  economically. 


Tftefal  StéUKftiny  <z*td  s44Ae*tMte& 


lf  your  product  is  a metal-plastic  part  incorporating  screw-machine  inserts  or  metal 
stampings,  or  requires  assembly,  our  complete  metal-plastics  facilities  make  it  possible 
for  you  to  place  your  requirements  through  one  source,  thus  assuring  absolute  inter- 
changeability  of  component  parts. 


LANCE 


Manufacturing 

Company 


FIFTH  & COURTLAND  STS.,  PHILADELPHIA  40,  PA. 
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HPM  12-ox  injection  molding  machine  converted  to  jet  mold- 
ing  with  unit  furnished  by  Plastics  Processes,  Cleveland 

occur  in  some  plastics  parts  whiclt  ntay  be  overcured  on  the 
surface,  yet  remain  cruntbly  with  undeveloped  strength 
lteneath  the  surface  in  thick  sections  because  the  heat 
which  would  eventually  cure  theni  into  a homogenous 
part  had  to  be  withdrawn  to  prevent  burning  the  surface. 
Where  plastics  preforms  are  brought  within  a few  degrees 
of  molding  temperature  by  high  frequency  heating,  they 
flow  promptly  and  cure  evenly  throughout. 

Automatic  presses  have  been  so  highly  developed  and 
improved  that  phenolics  (and  other  thermosetting  ma- 
terials) can  be  molded  as  rapidly  nowadays  as  any  thermo- 
plastics  materials  and  their  lower  cost  per  pound,  their 
stability  in  service,  and  greater  resistance  to  heat,  will  rec- 
ommend  them  for  tttany  applications  formerly  dominated 
by  thermoplastics. 

This  does  not  rnean  that  thermoplastics  will  not  find 
tnany  applications  where  their  transparency  and  brilliant 
colors  make  them  more  desirable  than  the  opaque  dark 
shades  of  available  phenolics,  and  where  their  more  flexible 
nature  will  dictate  their  specification  in  preference  to  any 
other  materials.  However,  in  industrial  applications. 
where  the  ultimate  cost  per  piece  is  a deciding  factor,  and 
where  phenolics  will  serve  the  purpose  as  well  or  better 
than  thermoplastics,  the  latter  materials  will  lose  some  of 
their  former  advantage  in  low  cost  production  through 
injection  molding. 

Jet  molding,  developed  by  C.  D.  Shaw,  Plastics  Indus- 
tries, Inc.,  is  comparablc  to  injection  molding  in  that 
thermosetting  molding  compound  is  placed  in  a hopper 
where  it  feeds  automatically  through  a heating  chamber 
into  the  mold  where  its  final  “set"  takes  place.  The  main 
differcnce  hetween  jet  molding  and  injection  molding 
exists  in  the  differcnce  in  behavior  hetween  thermoplastics 
and  thermosetting  materials.  Thermoplastics  are  squirted 
into  a cold  mold  where  they  “chill”  to  shape  and  may  be 
quickly  removed.  Thermosetting  materials,  on  the  other 
hand,  must  be  given  time  in  the  mold  to  “set”  by  poly- 
merization.  In  other  words,  thermosetting  materials,  sucli 
as  phenolics,  rcquire  both  heat  and  confined  pressure  to 
bring  about  the  chemical  and  physical  change  which  finally 
con  verts  them  from  a soft  mass  to  a solid  molded  part. 

In  order  that  no  press  time  be  wasted  during  this  final 
cure  of  phenolics,  one  manufaeturer,  Hydraulic  Press 
Manufacturing  Co.,  has  developed  a jet  molding  press 
with  several  polymerization  chambers  or  molds,  ntounted 
on  a revolving  table.  As  one  is  filled  by  injeeting  the 
semi-liquid  plastic  into  the  closed  mold.  it  moves  to  its 
next  stat  ion  where  pressure  is  automatically  maintained 
while  another  mold  from  which  its  completely  cured  part 
ha*  been  discharged.  moves  into  position  to  receive  a fresli 


charge.  This  makes  the  molding  operation  continuous  and 
almost  parallels  the  procedure  of  injection  molding  except 
that  several  duplicate  molds  are  required,  one  for  each 
station. 

This  principle  is  not  entirely  new.  Automatic  presses 
with  rotating  stations,  such  as  those  developed  by  John 
Lauterbach,  have  been  used  before,  but  they  were  formerly 
more  or  less  conventionally  operated  by  feeding  cold 
powder  into  each  mold  as  it  passed  by  the  hopper.  From 
tliere  on  the  molding  cycle  was  conventional ; the  powder 
was  heated  under  pressure  until  it  flowed  and  cured  in 
the  closed  mold.  In  jet  molding  the  cycle  is  speeded  con- 
siderably  in  that  the  compound  is  heated  to  a semi-liquid 
stage  before  it  enters  the  mold  and  cures  more  rapidly. 

Then,  there  is  the  robot  press,  a glutton  for  production, 
developed  by  Boonton  Molding  Co.,  which  is  capable 
of  turning  out  upwards  of  250,000  parts  each  24  hr.  The 
parts  are  usually  small,  such  as  bottle  closures  and  buttons, 
but  production  is  prodig:ous.  The  machine  operates  along 
conventional  lines  except  that  each  operation  is  auto- 
matic  and  electrically  controlled.  Molding  compound  is 
elevated  directly  from  its  shipping  drum  by  bucket  chains 
into  a loading  platform  atop  the  press.  Here  it  is 
weighed  and  measured  accurately  and  dropped  by  gravitv 
through  tubes  into  preform  cavities  near  the  rear  of  the 
press.  As  the  press  operates,  these  preforms  are  pressed 
and  heated,  then  passed  along  to  a loading  board  which 
at  the  proper  moment  drops  one  into  each  cavity  of  the 
mold  where  it  gets  its  final  cure.  The  cycle  is  rapid  be- 
cause the  preforms  have  been  heated  electrically  before 
they  enter  the  mold  and  no  time  is  lost  in  closing  the  press. 

Parts  are  discharged  into  a wire  basket  which  gives 
them  a rugged  shakedown,  much  like  a corn  popper,  and 
removes  most  of  their  surplus  flash  before  dumping  them 
into  a carton  which  carries  them  to  the  finishing  and 
inspection  departments. 

There  are  other  press  improvements  to  be  sure,  but 
these  briefly  detailed  are  most  likely  to  effect  economical 
production  of  phenolics  parts  and  should  be  given  due 
consideration  by  manufaeturers  of  any  merchandise  where 
these  versatile  plastics  will  contribute  to  their  efficiency 
and  sales. 

When  the  plastics  industry  first  offered  its  Services  and 
Products  to  military  production,  progress  was  slow.  Beach- 
heads  were  small  and  hard  to  hold.  There  was  sniping 
from  many  quarters  by  those  who  felt  honestly  sure  in  their 
hearts  that  nothing  could  take  the  place  of  metals  in  muni- 
tions  requiremcnts.  When  there  just  wasn't  any  more 
metal  for  the  things  needed  urgently,  plastics  came  in  for 
serious  experimentation,  and  it  was  soon  learned  that  plas- 
tics had  not  reached  their  zenith  in  engineering  properties; 
that  the  chemists  who  cooked  carbolic  acid  with  formalde- 
hyde  could  improvise  formulas  with  many  different  flavors 
to  suit  almost  any  problem  to  be  met.  It  was  then  that  close 
coopcration  began  which  resulted  in  the  first  military  ap- 
plications where  plastics  cut  costs  and  corners  no  one  could 
foresee. 

This  does  not  rnean  that  plastics  are  destined  to  rcplace 
metals  in  eivilian  production  any  more  than  they  did  in 
all  military  production.  In  the  heginning  they  were  used 
as  substitutes  to  be  sure.  but  when  it  was  found  that  in 
certain  applications  plastics  stood  up  better  in  service  than 
the  metals  they  rcplaced,  it  wasn't  long  before  phenolics 
l>ecame  more  critical  than  some  metals.  Their  production 
jumped  with  amazing  speed;  still  there  were  not  cnough 
to  go  around.  and  allocation  to  cssential  jobs  became  neces- 
sary.  Even  now,  with  most  metals  more  plentiful  than 
at  any  time  in  history,  plastics  go  on  performing  their 
new  assignment*  with  credit  to  the  chemists  and  engineers 
(Conlimied  on  f*gc  109) 
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Above— Demother 
Spray  Body 
To  Left— Demother 
Spray  Body  Cover 


The  Whirl-A-Way  Insector  Spray 
completely  msembled  ...  a product 
of  Air-Way  Electric  Appliance  Cor- 
poration Toledo,  Ohio. 


. 


The  plostic  piece  illustrated  obove  is  a component  of  the 
Whirl-A-Wqy  Insector  Sproy  ...  and  fo  qualify  as  soch  the 
requirements  for  its  design  and  construction  were  most  exacting. 
Certain  Chemicals  were  to  pass  thru  its  cavities  — thus 
necessitating  the  use  of  a plastic  material  inert  to  chemical 
reaction.  The  action  exerted  upon  the  crystals,  by  a forced  air 
stream,  created  a gas-like  snow;  its  formation  ond  efficient 
ejection,  therefore,  demanded  a leak-proof  assembly  and  an 
accuracy  of  mnnufacture  to  the  dosest  possible  tolerance. 

For  the  material,  Consolidated  chose  a special  black  Phenolic, 
and  for  its  production,  designed  and  built  a tv/o-cavity, 
semi-automatic  transfer  mold  die,  involving  removable  threaH^d 
plugs,  cam-operated  core  pins  and  a mold  parting  line 
departing  from  the  straight  plane. 

The  piece  as  finished  weighs  3%  ois.,  has  a wall  thickness 
of  .100"  and  is  giving  a good  account  of  itself  in  service  . . . 
as  is  also  one  other  Consolidated  plastic  port  in  this  assembly  . . . 
the  injection  molded  dear  acetate  cover. 

In  detailing  this  achievement  we  have  in  mind  that  we  may 
be  oble  to  help  others  with  similar  problems,  if  so  we 
solicit  the  opportunity. 
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Olil  Sol  isn’t  going  to  bc  tlie  “undoing”  of  any  American  fight- 
ing men  in  the  tropics,  if  first-class  tropical  equipraent  can 
prevent  it.  Sun  helmeta  are  important  in  tropical  arcas  and 
must  reach  destinations  undamaged.  In  their  delivery,  H & D 
corrugated  shipping  boxes  are  complcting  anotlier  wartime 
packaging  mission — without  a hiteh. 

Every  II  & D war  packaging  projeet  is  minutcly  studied  by 
II  & D Parkage  Engineers  to  <letcrmine  if  it  holds  any  features 
that  may  assist  in  bettering  the  packagcs  you  will  usc  when 
world  commerce  ie  again  on  a peace-time  basis.  Already  the 
“early  birds”  of  progressive  business  are  gntting  a linn  on  future 
packaging  requircments;  planning  and  designing  notv  so  tlicy 
won't  have  to  stand  in  linn  later. 

The  files  of  II  & D are  crowdcd  witli  packaging  ideas  obtained 
from  hundreds  of  war-time  jobs.  So,  for  packages  that  will  pro- 
tect  and  proraote  your  produeta,  remember,  II  & D Packagc 
Engineers  are  ready  to  help  you  plan  note. 

SUT  WAR  IONDI  TODAY  — TOMOIIOW  NIVIR  COMtS 


Tells  How  to  Pack 
War  Materials  In 
Corrugated  Boxes 

The  Increotlngly  Important  shipping  |ob  It  to  got 
at  much  ottontial  matorial  to  dottlnatlon  polntt 
tho  faitott,  tafoit  and  mott  ttonomical  woy  pot- 
ilblo.  H t 0't  Littlo  Packoglng  U- 
brary  Sooklot,  "How  to  Potk  Wor 
Materials  in  Corrugated  Shipping 
Botet"  It  filled  with  valuable  in- 
formation  on  packaging  all  typet 
of  war  materialt.  For  your  copy 
write  The  Hinde  t Dauch  Paper 
Company,  Executive  Offlcet,  4474 
Decatur  Street,  Sandutky,  Ohio. 

a # a 

FACTORIES  to  Il.ltln.nr*  • llo.ion  • H.ilT.lo 
Chicago  O Cttrditd  • Dvlrolt  • (ilournlrr.  V i. 
tlnbakrn  O Kuw  Qly  e I^nolr,  V . C.  • Montreal 
Mlrkmaad  • Sl.  Loa  U • Srtrfu.kt,  Ohio  • Toronto 


/ictfival  ftac/caging . .fø/fel  Aee  HINDE  & DAUCH 

AUTHORITY  ON  PACKAGING  . . . V CORRUGATED  SHIPPING  BOXES 
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An  all-plastics  chair  designed  by  Sundberg-Ferar,  Delioit. 
The  body  is  a molded  unit  in  black,  while  the  decorative 
legs.  of  transparent  acrylics,  are  iitted  in.  Upholstery 
is  a woven  extruded  plastics  which  is  easily  cleaned 


Using  "Valinite"  low  pressure  molding.  bath  and  kitchen  fixtures  are  formed 
integral  with  standardized  interchangeable  wall  sections  in  this  pre-fabrt- 
cated  utility  unit,  having  lower  shelves  with  racks  which  permit  vertical 
stacking  of  dishes.  A high  oven  is  over  the  stove.  Bathroom  fixtures  are 
built  in.  flush.  Tub  walls  extend  to  the  ceiling.  making  a shower  room  as 
well.  A recess  is  provided  for  the  shower  curtain.  A Sundberg-Ferar  design 


This  novel  night-table  lamp  of  a thermosetting  plastics 
is  designed  by  Henry  P.  Glass  of  Chicago.  Noteworthy 
is  the  idea  oi  working  the  starter,  ballast  and  switch 
into  the  base.  Two  15-watt  (luorescent  bulbs  supply  lite 


Polystyrene  Dra  in  Jar 
Eliminates  Battery  Leakage 


Polystyrene  battery  jar  part»:  Jar.  cap,  two  vent  tube».  Note 
tube  halve»,  integral  straight  tube.  tube»  inserted  in  cap 


THE  properties  of  polystyrene  and  the  possibilities  of 
injection  molding  recently  solved  one  of  the  problems 
confronting  the  aviation  ficld.  This  is  an  excellcnt  cxantplc 
of  how  the  elimination  of  fabricating  difficulties  has  enabled 
industry  to  select  that  particular  plastic  which  fits  cach 
spccific  rcquirement. 

Featuring  crystal  transparcncy,  high  dielectric  quality, 
and  being  both  moisture  and  acid-resistant,  polystyrene  is 
chemically  an  old  story,  but  comtnercially,  a new-born  babe. 
It  was  the  development  and  refinemcnt  of  injection  molding 
and  controlled  molecular  wcights  that  made  new  com- 
mercial  applications  possible.  Older  mcthods  of  compres- 
sion  molding,  in  which  the  mold  itsclf  is  hcated,  work  out 
more  satisfactorily  with  thermo-setting  materials.  Thcse, 
when  subjected  to  heat  and  pressurc,  take  form  and  hardett 
permanently. 

Polystyrene,  however,  is  classificd  as  a thermo-plastic — 
that  is,  it  must  cool  to  a given  temperature  before  it  can  be 
removed  from  the  mold.  Thermo-plastics  become  Itard  and 
stay  hard  only  at  relatively  low  temperatures,  and  when 
moderately  heatcd,  prove  practical  for  injection  into  an 
nnheated  mold.  Tite  word  "relatively”  is  used  adviscdly 
because  these  softening  points,  in  the  case  of  polystyrene. 
162*-180*,  are  of  suflicient  intensity  to  bc  ignored  in  many 
highly  valuable  applications  of  plastic  parts. 

Storage  batteries  used  in  cars  and  plancs  must  have 
vents  to  relieve  gaseotis  pressurc  generated  in  the  batteries. 
In  a car  these  vents  present  no  problem.  But  in  a plane, 
particularly  a fighter,  situations  develop  which  often  take 
the  battery  through  a complete  cyclc — rightside  up  and 
upside  down.  The  vents  thus  rclcasc  battery  acid  to  fall 
on  the  floor,  the  sides,  and  the  top  of  the  plane. 

Amphcnol  has  succeeded  in  devcloping  a battery  drain 
sump  jar  to  answer  this  problem.  This  jar  is  strapped  to 
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Manager,  Synthetic  Materials 
American  Phenolic  Corp. 


Transparent,  Dielec 
Acid-Resistant,  Li  i 
Polystyrene  Is  Suite 
Varied  Electrical  l« 


Al»°  »x»mpUfying  lh»  valu»  ot  poly»tyr»n»  In  »l»ctrical  ap- 
plication» I*  this  "comb”  lor  coll  lorms.  Not»  wire  grooves 
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EXTRA-STRENGTH  Plastics  with  RAYCO  Fillers 


Eli  El  flf*  Pure  cotton  flock  of  surpassing 
rlLrLUU  cleanliness  and  uniformity. 


FABRIFIL 


Macerated  cotton  fabric  for 
extra  strength. 


1*00  VI  Eli  Evenly  cut  lengths  of  tiro  cord 
vUltUilKa  for  plastics  of  utmost  strength. 


We  are  specialists  in  MAKING  cotton  fillers. 
But  we  feel  that  it  is  also  part  of  our  job  to  help 
determine  the  RIGHT  filler  for  each  purpose. 
Consequently  we  work  closely  with  plastics 
manufacturers  and  compound  manufacturers 
to  arrive  at  the  ideal  specifications  for  the  filler. 

Marked  improvements  in  tensile,  impact  and 
flexural  strength  are  realized  through  the  use 


of  cotton  fillers.  Through  the  combination  of 
adequate  preliminary  study  plus  carefully  con- 
trolled  production,  plastics  manufacturers  re- 
ceive  the  MAXIMUM  benefits  in  "Rayco  Fillers." 


FOR  SALE:  PLASTIC  HELMET  LINER  SCRAP 


This  is  an  excellent  low-priced  molding  compound  of 
Ihe  phenol  formaldehyde  type.  It  can  be  used  on  a 
considerable  variety  of  items — information  available 
upon  request. 


RAYON  PROCESSING  CO. 

45TREMONT  ST.,  CENTRAL  FALLS,  RHODE  ISLAND 

'Develofi&u  attcC  'PioducenA 
(Potfott  'pM&te  fcn  'PCadtcct 

OBTAIN  COMPOUNDS  CONTAINING  RAYCO  FILLERS  — FOR  GOOD  FLOW  AND  EXTRA  STRENGTH 
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★ Oneof  themany 
plastic  parta  tbat 
can  be  flnlsbed  by 
the  HAMMOND 
Nu-Way  machin- 
ing  metbod. 
Plastic  Motor 
Housing  for  Vac- 
uum  Cleanert  re- 
qulre  finishing 
operatlon  on  bot- 
tom edge  of  the 
outslde  rim. 


O/r  /CALAMAZOO 


lOWn-Dri  ABRASIVE 
BELT  GRINDER 

You’11  know  what  belter  finishing,  higher  pro- 
duction,  and  lower  costs  really  mcan  after  you 
have  employed  this  NU-WAY  machining 
method  using  abrasive  belt*.  Hammond’s  10" 
Wet-n-Dri  Grinder  handles  wide  variety  of 
P*rt» — 10"  width  belt  permits  increased  range 
in  the  finishing  of  larger  pieces.  Many  produc- 
tion  increases  possible  . . . some  applications  re- 
quire  only  25%  of  the 
time  formerly  used  for 
finishing.  Illustration, 
lower  right,  Hatn- 
mond’s  10"  machine 
— other  4"  and  6"  ma- 
chines  also  available. 


FRU  EROINEER- 
INQ  REPORT 

4 Bond  aeveral 

Parts  for  actual  Uat 
runa.  Oor  engtneors 
vill  giro  you  a rom- 
plate report  — no 
obllaatlon  ! 


KAIAMAZOOm. MICHIGAN 


1669  DOUGLAS  AVINUI 
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the  side  wall  of  the  plane  with  the  flat  side  of  the  cover 
against  the  plane  wall.  Fastened  in  that  way  the  cover 
cannot  be  taken  off  without  taking  the  jar  from  the  wall. 
A heavy  felt  pad,  saturated  with  a neutralizing  agent  is 
placed  on  the  bottom  of  the  jar.  A transparent  vinyl  tube 
carries  the  overflow  acid  from  the  battery  to  the  jar.  From 
the  jar  a transparent  flexible  vinyl  vent  tube  goes  to  the 
skin  of  the  ship.  Any  battery  fluid  which  may  be  sucked 
out  through  the  latter  tube  is  completely  neutralized  and 
cannot  therefore  injure  plane  or  anvthing  it  may  touch. 
The  jar  itself  is  emptied  every  two  or  three  days  and  the 
neutralizing  element  in  the  felt  pad  is  renewed.  The  fre- 
quency of  this  operation  depends  upon  the  number  of 
hours  the  plane  is  in  the  air. 

Polystyrene  was  chosen  for  the  jar.  the  jar  cap,  and  the 
two  vent  tubes  in  the  jar  cap;  vinyl  for  the  flexible  tubes 
and  the  jar  gasket  because  both  polystyrene  and  vinyl  are 
acid-resistant  and  neither  is  aflfected  by  age.  Polystyrene 
is  durable,  transparent  and  shatterproof — very  desirable 
qualities  in  plane  construction.  The  whole  polystyrene 
assembly  weighs  only  5 yi  oz.,  a full  third  less  than  the 
glass  jar  units  formerly  used  for  this  purpose.  The  vinyl 
gasket  between  cap  and  jar  makes  a tight  seal  whcn  the 
cap  is  screwed  into  place.  It  is  black  in  color  so  it  can  easilv 
be  seen  through  the  clear  polystyrene. 

Both  jar  and  cap  are  excellent  examples  of  the  possibili- 
ties  in  injection  molding  with  skillful  operators  and  the 
latest  type  of  equipment.  The  threads  are  molded. 

Both  rigid  tubes,  one  shown  right  angled  and  one  straight 
in  the  illustrations,  are  also  injection  molded.  The  straight 
tube  is  molded  in  one  piece.  The  right-angled  tube  is 
molded  in  two  halves  which  are  then  welded  together  with 
Polyweld,  a liquid  polystyrene  developed  by  American 
Phenolic  Corp.  Both  tubes  are  welded  into  the  cover  with. 
Polyweld,  making  the  cover  and  tubes  a complete  homoge- 
nous  unit.  Molding  tubes  and  cap  separately  makes  it 
possible  to  vary  the  complete  unit  to  suit  exactlv  and  con- 
veniently  the  position  of  battery  and  jar  in  the  particular 
( Contimtcd  on  page  105) 


Properties  of  Ultra  Low-Loss  Polystyrene — "Amphenol" 
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The  low  moisture 
absorption  of 
Fiberglas*  Textiles. 

improves  the  moisture  resistance  of  low-pressure  plastic  laminates 


FlBIRCL  AS  . . . it  Ih*  trodv  nam*  lor 
glatt  manufoclur*d  In  Db*r  or  fllam*nt 
(orm  by  Ow*nt-Cornlng  Fibarglat  Corpora- 
tion. The  Fib*rglat  flb*rt,  Iwitltd  inla 
ihr*odt  and  yornt,  wav*n  Info  lap*t  and 
clolht,  provid*  («stil*  malanoll  in  all  Ih* 
tlandard  formt  ut*d  in  Ih*  r*inlorc*m*nl 
of  low-pr*ttur*  platlic  laminol*t.  Samplct 
and  <ompl*l*  l*chnital  in  lor  mot  ion  on 
Fibarglat  T**lil*t  on  r*gw*tl.  Fib*rglat 
Corporation  do*t  not  manulorlur*  r*tint  or 
flnithod  laminat*!,  bul  thall  b*  pl*ot*d  lo 
dir*<l  yow  lo  towrc*>  of  tupply. 


Pioneering  fabricators  of  low-pressure  plastic  laminates,  aiming  to 
produce  materials  resistant  to  damage  bv  moisture,  turned  their 
attcntion  quite  naturally  to  Filterglas  . . . glass  in  the  form  of  textile 
fibcrs.  They  took  Fiberglas  Cloth  . . . laminated  it  with  the  new 
contact  pressure  resins  . . . found  tliey  could  produce  materials 
considcrably  iinproved  in  resistance  to  moisture  absorption. 

Moisture  resistance  means  different  things  in  different  problems. 
One  problem  may  involve  resistance  to  water  vapor  from  humid  air. 
Another  may  involve  aetual  contact  with  water  . . . as  in  the  case  of 
airplane  surfaces  under  exposure  to  rain.  You  may  l>e  trying  to  over- 
come swelling  of  plastic  laminates  through  moisture  absorption  . . . 
or  increase  of  weight  from  the  same  causc. 

In  any  case.  Fiberglas  Cloth  Heinforcemcnts  should  help  . . . be- 
cause Fiberglas  itself  is  unchanged  by  moisture.  The  individual  Filier- 
glas  Fibcrs  have  no  cellular  strueture  to  absorb  or  hold  moisture. 
Even  if  moisture  penetrates  around  them  it  cannot  get  inside  them. 
Thcrefore,  they  won't  swell  or  shrink  under  moisture  exposure.  And 
for  that  reason,  Fiberglas-reinforced  laminates  may  be  expeeted  to 
resist  swelling  and  damage  from  moisture  absorption. 

Intcresting  published  data  on  the  moisture  resistance,  dimensional 
stability  and  other  properties  of  Fiberglas-reinforced.  low-pressure 
laminates  will  be  gladly  furnished  on  request.  Owens-Corning  Fiber- 
glas Corporation,  1881  Nicholas  Building,  Toledo  1,  Ohio.  In  Canada. 
Fiberglas  Canada  Ltd.,  Oshawa,  Ontario. 


Fiberglas 

•T.  M.  Ref . V.  5.  Pkt.  OH 
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Fabrikoid  Division 

E.  I.  du  Pont  de  Nemours  & Co. 


Wax-Boxn  Additions  and  Impxovements 
Will  Enhance  Theix  Ability  to  Coxnpete 
With  Unsuppoxted  Elastoxnexic  Fabxics 


THE  post-war  prospects  of  the  coated  fabrics  industry 
using  resins,  which  have  already  proven  their  superior 
qualities  in  diversified  military  service,  will  depend  on 
how  well  they  are  handled.  It  will  be  necessary  to  make  a 
careful  and  proper  selection  of  raw  materials  to  produce 
the  best  plastic-coated  fabric  for  the  job.  The  markets  for 
coated  fabrics  in  post-war  will  be  substantially  the  same 
as  pre-war,  and  the  resins  will  provide  improved  coated 
fabrics  with  certain  outstanding  characteristics  to  seil  in 
these  markets.  However,  the  final  product  must  justify  the 
added  quality  cost  and  the  functional  value  of  the  resin- 
coated  fabric  must  be  used  to  best  advantage. 

Coating  of  fabrics  is  an  old  art  and  the  business  was 
well  established  before  the  last  war.  Until  the  present  con- 
flict  the  principal  protective  coatings  for  textiles  were 
dry  ing  oils,  rubber,  lacquer  or  pyroxylin.  However, 
pyroxylin-coated  fabrics  were  not  called  “plastic  coated 
fabrics.  If  the  new  resin-coated  fabrics  are  referred  to  as 
“plastic-coated”  fabrics  now,  it  should  be  understood  that 
the  word  “plastic”  does  not  indicate  the  quality  of  the 
coating — a plastic  coating  can  be  either  “good  or  bad”. 
Recently,  the  name  “plastic”  has  been  applied  to  paints  and 
here  again  their  use  is  not  new,  and  a plastic  paint  can  be 
good  or  bad.  It  is  the  duty  of  the  coated  fabric  industry 
to  build  the  best  protective  coating  for  each  specific  use 
and  synthetic  resins  and  synthetic  rubbers  should  be  con- 
sidered  as  raw  materials  or  tools  to  accomplish  that 
objective.  The  selection  of  the  resin  and  the  compounding 
ingredients  which  will  do  the  best  job  should,  therefore, 
be  the  aim  of  the  industry  so  that  the  consumer  will  get 
the  “best”  plastic  coated  fabric,  the  “best”  plastic  paint 
or  the  “best”  extruded  or  molded  plastic  item. 

Soon  after  war  was  declared  it  was  quite  evident  that 
natural  rubber  would  not  be  permitted  for  coating  of 
fabrics,  except  for  the  most  essential  uses.  Lacquer  or 
pyroxylin  coated  fabrics  did  not  have  the  required  military 
characteristics  nor  did  the  commonly  used  drying  oils. 

The  industry  had  for  some  time  recognized  the  possi- 
bilities  of  other  film-forming  materials  to  give  improved 
protection  and  durability  to  fabrics,  and  when  the  war 
started  it  was  producing  in  a small  way,  for  specific  pur- 
poses,  fabrics  coated  with  such  materials  as  vinyl  resins, 
alkyd  resins,  ethyl  cellulose,  mixed  cellulose  esters,  and 
synthetic  rubbers.  This  practical  experience  with  the  newer 
film-forming  materials,  though  on  a comparatively  small 
scale,  was  most  fortunate  as  it  facilitated  the  necessary 
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conversion  from  oil,  lacquer,  and  natural  rubber  to  syn- 
thetic  resins  and  synthetic  rubbers. 

First,  the  oil  coaters  modified  their  drying  oils  with 
alkyd  resins  resulting  from  the  reaction  of  polyhydric 
alcohols  and  polybasic  acids  and  their  anhydrides.  The 
polyhydric  alcohols  used  were  generally  glycerol  and 
ethylcne  glycols  and  the  acids — sebacic  and  phthalic  an- 
hydride.  The  choice  of  the  raw  materials  used  was  impor- 
tant because  of  their  effect  on  the  characteristics  of  the 
coating.  The  addition  of  these  alkyd  resins  gave  the  coated 
fabrics  improved  resistance  to  low  and  high  temperatures, 
improved  resistance  to  flexing,  and  higher  resistance  to 
liquid  vesicants.  These  improvements  permitted  the  coated 
fabrics  to  be  used  in  gas  protective  equipment. 

Second,  the  pyroxylin  or  lacquer  coaters  turned  to  the 
vinyl  group  of  resins  for  the  solution  of  their  problems 
and  excellent  results  were  achieved.  This  group  of  resins 
included  polyvinyl  chloride,  eopolymers  of  vinyl  chloride 
and  vinyl  acetate,  eopolymers  of  vinyl  chloride  and  vinyl- 
idiene  chloride,  and  polyvinyl  butyral.  The  last  resin  is 
available  in  both  the  thermoplastic  and  thermosetting  types. 
The  thermoplastic  type,  however,  lacks  certain  quality  char- 
acteristics for  some  uses  and  its  application  was  limited. 
The  thermosetting  type  has  much  better  characteristics 
but  most  of  the  pyroxylin  coaters  did  not  have  the  “curing” 
facilities  for  proper  handling.  Therefore,  the  coaters  con- 
centrated  on  polyvinyl  chloride  and  the  eopolymers. 

Types  of  Vinyl  Resins 

These  resins  are  divided  into  two  classes — those  contain- 
ing  over  92%  polyvinyl  chloride  and  those  containing 
under  92%.  The  former  are  more  difficult  to  put  into 
solution  for  spread  coating,  while  the  latter  are  more 
readily  soluble  at  ordinary  temperatures  in  acetone,  methyl 
ethyl  ketonc  and  some  of  the  higher  ketones. 

When  the  protective  coating  must  withstand  a tempera- 
ttire  of  40’  F the  resins  containing  over  92%  polyvinyl 
chloride  are  used.  When  the  low  temperature  requirements 


are  not  too  severe  a 50-50  mixture  of  the  two  has  proven  II 
quite  satisfactory.  However,  up  to  this  time  it  has  been  I 
almost  impossible  to  standardize  on  a single  resin  formula-  li 
tion  because  of  an  almost  constant  change  in  availability,  I 
plus  the  fact  that  coating  equipment  and  coating  techniquM 
vary  among  the  coaters  in  the  industry. 

Selecting  Plasticizers 

Plasticizers,  which  also  play  an  important  part  in  the  i 
coating  formulations,  must  be  selected  with  great  care.  f 
Experience  has  indicated  that  for  low  temperature  ex-  < 
posure  a mixture  of  solvent  and  non-solvent  types  of  | 
plasticizers  gives  good  results.  The  phthalate  and  sebacate 
plasticizers  are  the  most  commonly  used  of  the  solvent  type.  " 
Ricinoleates  and  glyeol  esters  of  cocoanut  oil  are  repre- j 
sentative  plasticizers  of  the  non-solvent  type.  Here  again  ^ 
availability  has  prevented  any  standardization. 

Pigments,  fillers,  and  stabilizers  are  equally  important  . 
and  the  type  and  quantity  used  have  a direct  bearing  on  i 
the  quality  of  the  coating.  The  ratio  of  resin,  plasticizer  ) 
and  pigment  in  a coating  compound  depends  on  the  service  * 
which  the  fabric  is  called  upon  to  perform.  For  general  1 
purposes  a coating  compound  containing  approximately  1 
45%  resin,  35%  plasticizer  and  20%  pigment  will  be  found  1 
quite  satisfactory. 

The  vinyl  resin  coated  fabrics  are  giving  good  material 
performance,  waterproofing  both  men  and  equipment.  They  | 
have  good  resistance  to  outdoor  exposure  and  are  useful  j 
over  a wide  temperature  range,  for  the  coating  will  not 
crack  at  low  temperatures  or  block  at  high  temperatures.  1 
They  have  good  resistance  to  oxidation,  oils,  alkalies,  acids,  l 
and  most  solvents.  The  fabrication  qualities  of  the  coated  I 
fabrics  are  most  satisfactory,  but  the  development  of  the  | 
technique  required  much  thought  and  effort  in  the  earlier  I 
days  of  the  war. 

Third,  the  rubber  coaters  or  proofers  also  converted  to  I 
vinyl  resins  and  later  to  synthetic  rubbers.  Polyvinyl  I 
( Continucd  on  page  110) 
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Reai  view  of  the  plat 
master  jig  developed 
Northrop  Aircraft.  Inc., 
a gunner  s enclosuro  frt 


Head  of  the  Piastics 
Department  at  Northrop 
Aircraft,  Inc.,  Haw- 
thorne,  C a I i f . , the 
author  formerly  had 
been  affiliated  with 
Chrysler  Corp.  for  5 
years  following  his 
graduation  from  the 
Piastics  Industries 
Technical  Institute 


Master  MoJds 


BfXH  Witter 


THE  immediate  success  of  the  east  resin  type  of 
plastic  in  the  airplane  industry  has  been  due  to  its 
adaptability  for  tooling  uses.  Router  fixtures,  saw  fix- 
tures,  check  fixtures,  drill  jigs,  and  stretch  press  dies 
have  been  among  the  successful  applications  introduced 
and  now  widely  used  by  most  aircraft  companies.  Thesc 
east  piastics  tools  ean  be  produced  in  a fraction  of  the  time 
at  a fraction  of  the  cost  involved  in  using  other  materials, 
and  are  characterized  by  case  of  fabrication  and  ability 
to  maintain  tolerances. 

Among  the  new  tools  recently  produced  at  Northrop 
Aircraft,  Inc.,  was  a piastics  master  model.  Walker 
Plastic  Co.,  Burbank,  Calif.,  assisted  in  this  development. 

The  material  used  in  this  application  was  a phenolic  east 
resin  manufaetured  by  Nobel  Resin  Co.,  Azusa,  Calif., 
under  the  name  of  Phenocast. 


There  have  been  several  attempts  to  produce  new 
niethods  for  master  tooling,  and  rightly  so,  as  present 
methods  have  never  been  entirely  satisfactory.  Among 
the  more  recent  is  the  use  of  mahogany  for  master  fabri- 
cation. This  has  been  a slow  and  costly  procedure  and 
the  result  has  not  always  been  dependable,  due  to  di- 
mensional  instability.  Although  plaster  and  hydrocal 
masters  are  rclatively  economical  to  fabricate,  the  dur- 
ability  required  for  present  tooling  has  been  lacking. 

A piastics  master  solved  these  problems  because  it  main- 
tains  tolerances,  saves  fabrication  hours,  has  lasting  dur- 
ability  and  eliminates  subsequent  rework. 

In  using  east  piastics  in  the  past,  it  has  been  the  general 
practice  to  east  a tool  of  solid  piastics  using  walnut  shell 
flour  as  a filler.  These  tools,  while  they  served  the  purpose 
for  quick  fabrication,  soon  developed  cracks,  lost  toler- 
ances, and  were  subsequently  scrapped.  An  investigation 
conducted  into  the  cause  of  this  dimensional  instability 
disdosed  an  excessive  amount  of  shrink  inherent  in  the 
cured  mass.  Shrink  bar  tests  showed  an  original  mold 
shrink  of  0.004  in/in  and  an  after-shrink  of  0.005  in/in. 
After  niany  materials  were  tested  it  was  fottnd  that  by 
substituting  a more  stable  filler  for  walnut  flour,  thi* 
shrinkage  could  be  eliminated.  Also,  since  the  amount 
of  shrinkage  is  in  direct  rclation  to  the  volume,  this 
shrinkage  was  further  minimizcd  by  the  use  of  a wood 
core,  greatly  reducing  the  amount  of  resin  used. 

With  the  above  information  tried  and  proven,  develop- 
ment of  a piastics  master  model  proceeded  along  the  lines 
of  least  resistance.  A model  of  the  gunner’s  enclosure 
frame  was  sclected  as  the  first  application  since  there 
already  existed  a master  to  the  outside  of  skin.  A plaster 
pattern  was  taken  and  skin  and  spacer  thickness  was  built 
up  through  the  use  of  sheet  wax.  Waterproof  ply- 
wood  and  pre-dried  sugar  pine,  because  of  good  ability  to 
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stay  in  place,  were  used  in  fabricating  the  wood  core  (be- 
low).  This  core  is  made  roughly  to  contour  leaving  a 
0.50"  ± .250  dimension  for  the  plastics  which  forms  a 
natural  bond  to  the  wood  upon  curing.  After  locating  the 
core  in  the  plaster  splash  and  boxing  in  the  open  sec- 
tions,  the  plastics  mix  was  carefully  poured  and  allowed 
to  set  for  8 hr  before  curing  to  allow  trapped  air  bubbles 
to  be  released.  After  curing,  all  exposed  wood  surfaces 


were  covered  with  the  same  plastics  mix  and  cured  with 
the  aid  of  infra-red  lamps.  This  was  done  in  order  to 
cut  to  a minimum  any  future  moisture  absorption  which 
has  so  affected  stability  of  plaster  and  mahogany  masters. 
Provisions  have  been  made,  on  future  masters,  to  east 
a complete  plastics  case  over  the  entire  model. 

Difficulty  was  encountered  in  that,  especially  in  long 
( Continued  on  page  103) 


JOINTS  GLUED  AND  BOLTED 


14'  PLASTIC  POURED 
ON  TO  THIS  SURFACE  FOR 
REQUIRED  CONTOURS 


ATTACH  BOLTS  FOR 
MASTER  JIG  BASE 


Core  used  in  master  jig  for  frame  is  made  of  waterproof  plywood  and  pre-dried,  straight-grained  sugar  pine 
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Close  the  Book 

. . . until  you've  seen  the  new 

IMPCO 

Molding  Machines 

If  you  are  charged  with  choosing  the  right  molding  equipment 
for  your  company  we  invite  you  to  be  our  guest  for  a day  in 
Nashua.  Here  you  may  see  these  new  machines  in  operation, 
and  discuss  their  advantages  as  applied  to  your  problem. 

Those  who  have  seen  these  machines  are  expressing  their 
enthusiasm  with  orders.  Why  not  write  us  today  and  make 
arrangements  to  come  and  satisfy  yourself  that  you  are  up 
to  the  minute  on  the  latest  developments? 

PLASTIC  MOLDING  MACHINERY  DIVISION 


Whats  Wrong  with 
Moiding  Machinery ? 


rtq.  2.  Placing  delicato  Controls  on  Ln (action  moiding  machines 
with  rubbar  shock  mounta  thlalda  (hem  Ir  om  operating  vibration 
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The  Authox  Offer s Manufacturers  Some 
Specific  Suggestions  fox  Impxoving 
Machinery  to  Meet  Pxesent-Day  Needs 


Rif  Cjorclon  R.  Raijre 

Chief  Engineer,  Boonton  Moiding  Co. 


flg.  1.  Injection  moiding  machina  lmprovad  by  Boonton  through 
sulltin  alactric  cyde  countar  in  full  vlaw  ol  the  operator 


THIS  is  no  blanket  condemnation  of  moiding  machines. 

Some  of  the  newest  types  are  excellently  conceived 
and  well  developed.  They  do  a fine  job. 

This  is,  however,  an  attempt  to  call  to  the  attention  of 
the  moiding  machine  manufacturer  the  fact  that  if  real 
plastics  moiding  advaneement  is  to  be  achieved,  it  tvill  to 
a great  degree  come  from  the  experience  gained  in  war- 
time  and  put  to  the  greatest  good  in  peacetime. 

Today,  many  of  the  machines  in  moiding  shops,  like 
Topsy,  "just  growed.”  They  are  hung  with  gadgets  here. 
improvements  there,  and  other  things  obviously  not  part 
of  the  original  design — evcrywhere.  It  is  apparent  that 
there  has  been  considerable  improvising,  and  tvhere  such 
is  the  case,  evidence  shows  that  the  machines  employed 
are  not  doing  all  that  is  required  of  them. 

There  is  an  old  axiom  that  a carpenter  is  only  as  good 
as  his  tools.  We  can  modernize  that  by  saying  a molder 
is  no  better  than  his  machines — even  if,  like  the  ingenious 
carpenter,  he  has  to  improvise  to  get  his  equipment  exactly 
the  way  he  wants  it  to  be. 

Paradoxically,  manufacturers  of  moiding  equipment  in 
some  respects  are  falling  behind  the  rapid  dcvelopnients 
taking  place  in  plastics  materials,  so  that  as  these  new 
materials  are  created,  their  full  benefits  are  apt  to  be  lost 
until  niore  adequate  machinery  becomcs  available  to  handle 
them.  Obviously,  a situation  such  as  this  demands  atten- 
tion, and  if  real  progress  is  to  be  made  in  the  moiding 
of  plastics,  then  there  will  have  to  be  a re-valuation  of 
existing  equipment  in  the  light  both  of  present  needs  and 
thosc  of  immediate  and  foreseeable  future.  This  becomes 
all  the  more  necessary  because  war  produetion  has  been 
demanding  closely-held  dimensions  which  are  either  ex* 
tremely  difficult  or  impossible  to  attain  with  much  of  the 
existing  machinery.  As  a result,  the  molder  has  had  to 
create  his  own  means  of  achieving  the  desired  and  re- 
quired results  in  his  produets.  Naturally,  much  of  this 
better  type  moiding  will  be  a prerequisite  of  post-war 
Products. 

In  an  endeavor  to  rctain  for  the  benefit  of  peacetime 
use  the  experience  gained  under  the  stress  of  wartime 
produetion,  the  author  will  in  the  following  paragraphs 
discuss  what  his  company  did  to  meet  its  produetion 
schedules.  It  is  hoped  that  this  experience  will  serve  as 
a guide  to  the  development  of  better  and  more  fcasible 
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Makes  Better-Than-Ever  Plywood 
for  War  Today. . . for  Better  Living  Tomorrow 


TODAY  — The  Army  and  Navy  use 
KlMPREG  for  bomber  floors  and 
doors,  packing  cases,  luggage,  hut- 
ments,  parachute  folding  tables. 

TOMORROW  — KlMPREG  will  be  used 
in  construction  of  prefabricated 
houses,  refrigerator  car  linings,table 
tops,  piano  and  radio  cases,  etc. 


Out  of  a wartime  test  tube  comes  the  new  and  greatly  needed 
KlMPREG  !*  Not  a plywood  — not  a conventional  plastic  laminate— 
KlMPREG  is  a remarkable  surfacing  material  for  bonding  to  the  base 
plywood  in  conventional  plywood  hot  presses.  When  applied  to  ply- 
wood, the  finished  product  is  more  durable— has  a higher  flexural 
strength  than  ordinary  plywood— offers  resistance  to  vapor  permea- 
bility,  abrasion,  decay.  Application  of  KlMPREG  assures  moisture- 
resistance,  easy  washability.  This  new  plastic  surfacing  material  will 
make  your  product  scuff-proof— it  won’t  stain— the  finish  will  wear 
better  than  paint. 

In  the  post-war  world  KlMPREG  will  open  new  fields  for  the  use  of 
plywood.  It  may  offer  new  opportunities  for  your  product.  It  may 
well  represent  important  savings  of  money  and  material  to  you.  So 
be  ready  to  take  advantage  of  the  tested  KlMPREG  plastic  surfacing 
for  plywoods  when  conversion  to  a peacetime  economy  comes.  Write 
for  FREE  booklet  today. 

*KIMPREG  (Trude-Mark)  means  Kimberly-Clark  Plastic  Surfacing  Maleria / 


Among  the  users  of  KlMPREG 
are:  Buffeten  Lumber  & Mon- 
ufacturing  Company}  Olympic 
Plywood  Company ; Washington 
Veneer  Company ; and  TheW  heeler , 
Osgood  Company;  all  of  whom 
are  rurrently  producing  a Doug- 
las Fir  Plywood  surfaced  with 
KlMPREG.  This  product  is  sold 
under  the  trade  name  of  Inder  on. 


A PRODUCT  OF 

Kimberly 
Clark 

RESEARCH 


i 


War  Products  Di vision 

Kimberly-Clark  Corporation,  Neenah,  Wisconsin 
Please  send  me  FREE  KlMPREG  book. 

Name  of  Co. Att.  of: 

Line  of  Business 

Address 

City State. 
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Flg.  3 (above).  For  semi-automatic  compression  molding  of  small, 
multi-cavity  molds.  Boonton  developed  press  wilh  floating  push- 
back.  Press  in  Fig.  4 (below)  wlll  make  hard  preforms  up  to  2 
lb  and  5"  in  diameter  for  heating  such  materials  as  3510,  926 


molding  production  machinery  and  accessory  equipment. 

Let  us  first  consider  the  hydraulic  presses  now  available 
for  compression  molding.  Inquiry  by  the  author  showed 
the  basic  design  of  most  of  these  has  not  changed  in  the 
past  50  years.  Thev  were  built  originally  to  squeeze  oil 
out  of  cottonseed,  and  for  other  applications  in  which  there 
is  no  need  for  precision. 

These  presses  are  built  around  the  vertical  ram  and 
cylinder.  The  fixed  platen  is  attached  to  the  top  of  the  rant. 
The  position  of  the  movable  platen,  when  the  press  is 
closed,  depends  upon  the  alignment  of  ram  and  cylinder. 
The  platens  may  be  off  in  relation  to  each  other  and  not 
parallel.  Such  presses  may  be  suitable  for  single-cavity 
molds,  but  are  inadequate  when  more  than  one  cavity  must 
be  filled. 

Designing  a New  Press 

The  author’s  company  had  to  design  a new  press  in 
order  to  obtain  satisfactory  results  with  small  multi-cavity 
molds.  The  distinctive  feature  of  this  new  press  is  the 
flatness  of  its  platens — the  movable  platen  riding  up  and 
down  the  strain  rods  on  tightlv-fitted  bushings.  The  ram, 
which  simply  pushes  the  platen  up  and  is  not  firmly  fixed 
to  it,  is  given  a freedom  of  sidewise  motion  of  J4",  so  that 
it  exerts  no  sidewise  action  upon  the  press  itself.  The 
up-and-down  freedom  of  the  ram  is  1/32",  so  there  can 
be  no  binding  action  between  it  and  the  platen. 

The  cylinder  is  self-contained  with  intemal  packing, 
chrome-plated  rubbing  parts  and  stainless  steel  ram.  The 
design  permits  floating  pushback  so  the  press  can  be 
operated  semi-automatically  (Fig.  3).  The  mold  in  this 
press  was  a former  hand  mold  but  is  now  mounted  per- 
manently,  with  the  molded  parts  ejected  by  knockout 
bars  resting  on  adjustable  stops  clamped  to  the  strain 
rods.  The  daylight  of  this  press  is  24'  with  a stroke  of 
10".  It  has  a 70  ton  capacity  with  a push  back  of  4J4 
tons.  The  upper  platen  is  adjustable  for  alignment  of 
molds  and  the  chrome  nickel  steel  strain  rods  afford  maxi- 
mum  clearance. 

The  first  press  made  of  this  design  had  a capacity  of 
20  tons.  There  are  now  40  presses  in  the  plant,  with 
capacities  up  to  70  tons.  Since  many  war  items  require  a 
precision  as  closc  as  .001",  even  in  the  vertical  dimension, 
the  need  for  this  new  design  is  obvious. 

Other  Models 

This  press  has  also  been  designed  with  stationary  center 
platens  and  cylinders  both  top  and  bottom,  adapted  to  a 
number  of  purposcs  such  as  self-contained  transfer  mold- 
ing and  the  producing  of  large  canvas  preforms.  The 
press  shown  in  Fig.  4 will  make  hard  preforms  of  such 
materials  as  3510,  926,  etc.,  up  to  2 lb  and  5"  diameter, 
such  preforms  being  desirable  for  electronic  heating. 
Another  design  of  this  press  has  adjustable  side  rams 
which  can  be  applied  as  accessories  to  one  up  to  threc 
sides  for  very  complicated  moldings  in  high  production. 
Knockout  devices  can  also  be  attached  to  facilitate  mold 
stripping  in  some  cases.  The  side  rams  can  be  used  for 
transfer  molding  where  the  transfer  pot  is  split  on  the 
parting  line.  TVo  cavities  can  be  transferred  in  one 
mold  separately,  by  using  a horizontal  cylinder  on  each 
side. 

This  development  possesscs  a significance  beyond  the 
niere  production  of  a new  device.  It  shows  that  press 
nianufacturers  should  study  the  needs  of  the  molding  trade 
and  to  design  and  produce  presses  to  meet  these  require- 
ments.  Thus  far  the  molder  has  had  to  develop  his  own. 

The  plastics  industry  has  used  the  same  type  of  com- 
pression molding  press  used  in  other  industries  where 
(Continued  on  page  116) 
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AIRTRONICS  Model  CB  Self  - Aligning  output  electrodes.  Safety 
switch  turns  off  power  when  hood  is  raised. 
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The  symmetry,  simplicity  and  rugged  construction  of  the 
AIRTRONICS  Model  CB  Oscillator  and  power  transmission 
elements  are  shown  above. 


BOMBbair 

AIRTRONICS  Model  CB  Control  Panel.  Adjustment  of 
power  output  and  preheating  time  made  in  a few  seconds  with 
Set-up,  Power  and  Timer  Controls.  No  special  training  necessary. 


CHICAGO 

121  W.  Wacker  Drive 
Zone  1 


Developed  expressly  for  plastics  mo/ders — 
uho  needed  electronic  preheating  equipment 
that  aas  more  dependahle,  more  versatile  and 
easier  to  operate — AIRTRONICS  nnits  have 
established  enviable  records  tbroughout  the 
plast  ics  industry.  Exclusive  fea  tures  of  AIR- 
TRONICS design  are  responsib/e  for  these 
higher  standards  of  performance .. . 


Preheater  is 

the  Electronic  Oscillator,  which  generates 
the  high-frequency  power.  Electrical  and 
mechanical  symmetry  and  simplicity,  high 
efficiency  and  extraordinary  • stability 
characterize  the  AIRTRONICS  design 


mission  and  coupling  elements  transmit 
high-frequency  energy  from  oscillator  to 
load  with  minimum  power  loss. 


Quick,  Easy  Adjustment 

Two  simple  Controls  regulate  the  output 
for  each  type  and  arrangement  of  pre- 
forms.  Optimum  adjustment  requires  only 
SECONDS  to  make. 


Wide  Range  of  Application 

Exclusive  AIRTRONICS  self-ahgmng  elec- 
trodes  instantly  accomodate  preforms  up 
to  3"  in  thickness.  Convenient  adjustments 
regulate  air  gap  between  preforms  and 
upper  electrode.  Special  electrodes  avail- 
able  for  uniform  preheating  of  unusually 
shaped  preforms. 


NEW  YORK 
31-28  Queens  Blvd. 
Long  Island  City,  Zone  1 


LOS  ANGELES 
5245  W.  San  Fernando  Rd. 
Zone  26 


Write  for  Complete  Details 

Send  tor  lllustrated  literature  on  AIR- 
TRONICS Preheaters.  Models  available 
with  average  charge  capacities  of  1 lb.  per 
minute,  5 lb.  per  minute,  10  lb.  per  minute. 


Address  inquiries  to  Dept.  P. 
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What  Price  Performance? 
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Manager,  Plastics  Division 
Lyon  Metal  Products.  Inc. 

System  Based  on  Maximum  Performance  vs  Cost  per  Unit  Volume 
of  Finished  Product  Facilitates  Selection  of  Raw  Materials 


JUST  whcre  do  plastics  stand  in  a cost-vs-performance 
comparison  with  other  industrial  raw  materials?  This 
has  been  a moot  point  for  a long  time,  and  little  progress 
has  been  made  in  developing  standard  methods  of  compari- 
son. Only  through  trial  and  error  has  industry  found  its 
way  through  the  maze  of  materials  and  processes  and  been 
able  to  settle  on  certain  of  them  as  being  desirable.  This 
writer  will  attempt  to  develop  here  the  nucleus  of  a 
system  which  could  be  elaborated  upon  and  enlarged  to 
provide  a truly  reliable  tool  for  comparing  plastics  with 
each  other,  and  with  an  extensive  variety  of  other  materials. 

At  the  outset,  it  should  be  made  clear  that  the  emphasis 
is  entirely  on  FACTS,  for  which  there  is  no  substitute. 
Dreams  and  possibilities  have  no  place  in  a practical  plan. 
In  addition,  costs  must  be  within  reason.  Materials  and 
methods  used  must  provide  an  attractive  finish  of  lasting 
quality,  permit  fulfillment  of  the  major  functions  of  the 
item  in  an  efficient  manner,  must  contribute  reliability,  and 
all  at  the  I^west  cost.  The  question  at  all  times  must  be: 
"What  price  performance?" 

Performance  varies  with  the  product  under  considera- 
tion.  A refrigcrator  must  preserve  and  store  foods  at  the 
price  of  minimum  first  cost,  running  expense  and  main- 
tenance. 

A radio  must  give  entertainment  and  instruction,  and  be 
reliable  at  minimum  cost,  maintenance  and  expense.  A 
piece  of  luggage  must  provide  maximum  storage  volume 


under  adequate  protection  and  maximum  durability,  at  min- 
imum weight  and  cost 

Performance  is  highly  variable  in  different  products,  but 
maximum  permanence  at  minimum  cost  is  a universal  re- 
quirement.  The  best  way  to  bring  the  problem  nearer  solu- 
tion  is  to  make  a list  of  all  possible  properties  required  in 
the  product  under  consideration,  and  tlien  check  against 
this  list  the  characteristics  and  costs  of  the  available  raw 
materials. 

The  accompanying  chart  is  the  writer’s  suggestion  as  to 
how  an  insight  in  cost-performance  relationships  tnay  be 
obtained.  It  is  principally  intended  to  furnish  a basic 
pattern,  as  undoubtedly  many  readers  will  want  to  add 
further  columns,  indicating  characteristics  emphasized  in 
their  line  of  business.  Also,  there  are  many  different  ap- 
proaches  possible  to  the  interpretation  of  this  type  of  data. 
and  you  will  find  some  remarks  in  this  respect,  following 
the  next  few  paragraphs,  describing  our  present  chart. 

In  Column  1,  headed  Materials,  we  have  listed  a group 
of  major  industrial  materials.  Obviously,  considerable  ex- 
tension  is  possible. 

Column  2 gives  the  cost  per  lb  of  each  of  these  materials 
as  delivered  to  the  fabricator,  or  as  mixed  and  readied  for 
fabrication  by  him. 

Column  3 gives  the  specific  gravity  of  each  material,  the 
and  water. 

(Continued  on  page  118) 
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Meet  John  S- 


■ and  Mary  D 


John  works  at  an  electronics  plant  on 
Long  Island,  and  måkes  $85  a week.  Al- 
most  16%  of  it  goes  into  War  Bonds. 

Mary  has  been  driving  rivets  into  the 
hide  of  one  bomber  after  another  out  at 
an  airplane  plant  on  the  West  Coast. 
She  makes  $55  a week,  and  puts  14% 
of  it  into  War  Bonds. 

John  and  Mary  are  typical  of  more 
than  27  million  Americans  on  the  Pay- 
roll  Savings  Plan  who,  every  single 
month,  put  a half  a BILLION  dollars 
into  War  Bonds.  That’s  cnough  to  buy 


one  of  those  hundred-million-dollar  bat- 
tleships  every  week,  with  enough  money 
for  an  aircraft  carrier  and  three  or  four 
cruisers  left  over. 

In  addition,  John  and  Mary  and  the 
other  people  on  the  Payroll  Plan  have 
been  among  the  biggest  buyers  of  extra 
Bonds  in  every  War  Loan  Drive. 

When  you  come  to  figure  out  the  total 
job  that  John  and  Mary  have  done,  it’s 
a little  staggering. 

They’ve  made  the  Payroll  Savings 
Plan  the  backlnme  of  the  whole  War 
Bond-selling  program. 


They’ve  helped  keep  prices  down  and 
lick  inflation. 

They’ve  financed  a good  share  of  our 
war  effort  all  by  themselves,  and  tliey’ve 
tucked  away  billions  of  dollars  in  sav- 
ings that  are  going  to  come  in  mighty 
handy  for  both  tliem  and  their  country 
later  on. 

When  this  war  is  finally  won,  and  we 
start  giving  credit  where 
credit  is  due,  don’t  forget 
John  and  Mary.  After  the 
fighting  men,  they  deserve  a 
place  right  at  the  top  of  the 
list.  They’ve  earned  it. 


You’ve  backed  the  attack-now  speed  the  Victory! 


ZIFF-DAVIS  PUBLISHING  COMPANY 


This  is  an  official  XJ.  S.  Treasury  advertisement  — prepared  under  auspices  of  Treasury  Department  and  War  Advertising  Council 
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Communications  mtcrophorte  wtth  o high  impact 
irioldtd  phenolic  ca «*  thal  i»  d*%ign#a  lo  wiUr 
■tand  ruggtd  mUltary  u«og*  and  («mpcraiur* 
varkitlont.  Product  cd  Qeclro  Voieo.  South  B#nd 


at  Work 


■tøs  extension  spring  Is  a mechanical  device 
W storing  a tensile  force  to  control  the  move- 
lent  oi  or  transfer  motion  to  adjacent  parts. 
Ise  of  "Plexiglas"  permits  overall  observation 


Tailor's  cloth  marker,  titted  with  saw-toothed 
swivelling  wheel,  is  molded  of  Tennessee  East- 
mans  "Tenite"  by  Columbus  Plastic  Products  Co. 


This  unshorn  sheepskin  is  plasticized  to  resem- 
ble  genuine  lynx.  Nominal  cost  is  said  to  be  a 
feature.  Plasticizing  process  developed  by  Jose 
Calvo,  Minneapolis  scientist.  (Acme  Photograph) 


PlASTICS 


Tha  um  ot  astrudad  ftlomanu  at  "Såraa*4 
hair  lor  thU  halrdraaslng  modal,  op ans 
and  unutual  Itold  ol  udlisotiOD  wbrrr 
Qamisabibry  and  watar  rasistanoa  ara  d*man 


at  Work 


tho 


Hia  tianspaxency  ol  Iha  acryiic  plaatics  roa 
Ihaix  ub#  a»  military  training  aids  mort  i 
able.  The  casas  har  a cleoxly  ravaa) 
nards  ol  turn.  and  tura  and  bank  indi< 


ILow  piessure  laminating  oi  Bakelite  Corp.s 
"Bakelite"  phenolic  resins  has  made  possi- 
ble  the  fabrication  of  curved  sections  such 
as  are  designed  into  this  serving  tray 


Both  the  raincoat  and  the  tire  are  products  of 
the  Firestone  Tire  & Rubber  Co.  The  tire  is  a 
heat-tempered  all-plastics  type,  while  the  coat 
is  made  of  "Velon",  a thermoplastic  fabric 


Using  Rohm  & Haas's  "Plexlglas"  or  du  Pont  s 
'Xucite"  for  its  entire  framework.  this  Crystal 
Fixture  Company  display  counter  mirror  com- 
bines  a large  degree  of  modernity  and  utility 
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PLASTICS  PRODUCTS 


f)3ij  Joseph  Stein 


“Be  not  the  first  by  whom  the  new  are  tried, 
Nor  yet  the  last  to  lay  the  old  aside." 


Sales  Manager,  Chain  Store  Division 
Columbia  Protektosite 


ALEXANDER  Pope’s  immortal  lines  sum  up  in  the 
fewest  possible  words  the  secret  of  many  outstanding 
businesses,  especially  the  rules  of  success  underlying  the 
country’s  retail  chain  stores.  These  stores  realize  that  John 
Q.  Public  is  an  odd  person  in  his  buying  habits.  He  can’t 
afford  to  be  a guinea  pig.  Neither  dæs  he  want  to  be  a 
“have  not”;  he’s  happiest  just  keeping  up  with  the  Joneses. 

This  concept  of  the  consumer  has  considerable  bearing 
on  the  future  of  the  plastics  industry.  The  history  of  the 
industry  has  closely  paralleled  that  of  the  automotive  field. 
At  the  turn  of  the  century  automobiles  were  custom  built 


playthings  for  the  wealthy.  Then,  as 
certain  standards  of  design  and  manu- 
facture  emerged,  prices  dropped  and 
cars  camc  within  the  budget  of  a larger 
section  of  the  American  public,  becoming  the  vital  ne- 
cessity  we  know  today.  So  with  plastics,  after  a period  of 
“dream  applications”  and  novel  uses,  they  are  no  longer 
among  the  “world  of  tomorrow”  exhibits,  but  mass  prod 
ucts.  Their  future  depends  on  ability  to  combine  mass 
f>roduction  with  utility  and  quality.  Given  an  industry  j 
that  is  capable  of  mass-producing  consumer  merchandise,  J 
and  a vast  syndicate  store  system  capable  of  mass  dis-| 


A wide  variety  of  plastics  products  can  be  offered  within  the  price  range  of  merchandise  featured  by  variety  stores 


Eye -Appeal  Coupled  with  Other 
Advantages  Promise  Large  Sales 
Through  Chain  Store  Promotion 


In  a typical  chain  store  layout,  where 
the  customer  sees  and  handles  all  mer- 
chandise,  the  need  for  eye-appeal  and 
resistance  to  damage,  soiling  and  fad- 
ing is  amply  met  by  plastics  products 


distribution  to  the  ultimate  con- 
sumer,  it  is  necessary  to  establish 
common  bond  between  these  factors 
to  make  them  mutually  beneficial. 

What  do  plastics  offer  to  the  chain 
store?  The  success  of  syndicate 
store  seiling-  is  mass  promotion,  not 
only  in  one  store  but  simultaneously 
in  all  stores.  Since  5-and-10  chain 
stores’  wares  comprise  numerous 
modestly-priced  items,  small  units 
of  sales  must  be  vastly  multiplied 
to  make  any  item  really  profitable 
and  indispensable.  Plastics  are 
ideally  suited  to  meet  this  basic  requisite,  because  they 
lend  themselves  so  ideally  to  the  mass  production  of 
modestly-priced  consumer  goods. 

Consider  color.  Chain  store  seiling  is  not  essentially 
based  on  product  demand  created  by  advertising.  Product 
display  on  the  chain  store  counter  is  designed  to  entice 
the  shopper  into  looking  and  helping  himself.  There  is 
usually  no  verbal  sales  persuasion  to  influence  the  pur- 
chase.  The  sale  is  almost  entirely  consummated  by  self- 
selling.  Color,  therefore,  is  an  important  product  asset. 
It  helps  not  only  to  associate  product  use  in  the  consumer’s 
mind  but  also  to  attract  initial  attention.  Here  again  is 
a strong  point  in  favor  of  plastics. 

One  of  the  bugaboos  of  chain  store  business  is  loss 
through  breakage,  soiling  and  fading.  Again  plastics  are 
a definite  answer  to  the  chain  stores’  problems  in  keeping 
merchandise  on  display  neat,  clean  and  saleable,  thus  re- 
ducing  losses  to  a minimum,  being  washable  and  non- 
fading.  Now,  what  are  some  of  the  negative  angles? 

Most  negative  reactions  to  plastics  which  chain  store 
buyers  may  have  had  have  not  been  the  fault  of  the  mate- 
rial itself.  Rather,  it  has  been  the  result  of  a failure  on 
the  part  of  the  plastics  molding  industry  accurately  and 
intelligently  to  measure  the  market  they  have  wished  to 
seil  and  plan  their  product  for  that  market.  Chain  store 
buyers  make  mistakes  too ; they  wouldn’t  be  human  if  they 
didn’t.  But  they  are  smart  enough  not 
to  make  the  same  mistake  twice. 

Therefore,  when  a failure  to  research 
the  ultimate  product  use  and  a misuse 
of  plastics  result  in  improper  prod- 
ucts that  beget  unsold  merchandise, 
consumer  complaints  and  returns,  buy- 
ers become  wary  of  plastics.  The  re- 
sponsibility  for  creating  a good  im- 
pression  for  plastics  products  and  the 
plastics  industry  rests  in  the  hands  of 
the  molders,  not  the  retailers. 

One  classic  example  of  poor  plan- 
ning  in  the  introduction  of  a plastics 
product  was  that  of  an  all-plastics  tea 


Effective  and  attractive  containers  can 
be  developed  for  chain  store  mer- 
chandise, despite  the  fact  that  the 
low  price  range  decidedly  limits  what 
can  be  expended  on  fancy  packaging 


strainer  which  appeared  on  the  market  some  time  ago.  The 
product  was  attractive  and  the  item  was  definitely  sale- 
able— due  chiefly  to  the  fact  that  metal  was  unavailable. 
But  the  designer  didn’t  make  the  strainer  large  enough 
to  properly  bridge  a teacup,  and  the  molder  used  a thermo- 
plastic  rather  than  a thermosetting  material.  As  a result, 
the  strainer  became  limp  when  hot  tea  was  poured  into  it ! 
True,  the  mistake  was  eventually  discovered  and  an  im- 
proved  strainer  was  placed  on  the  market,  but  the  damage 
had  been  done.  Women  are  notoriously  sensitive  to  the 
mistakes  they  make,  and  today  you  can’t  give  a good  plastic 
tea  strainer  to  many  women  who  unfortunately  bought  the 
first  product.  In  this  instance  the  consumer  did  not  blame 
the  manufacturer  who  made  the  strainer;  they  not  only 
blamed  the  stores  from  whom  they  purchased  the  strainer 
but  they  condemned  plastics  as  a reliable  material  for 
kitchen  ware.  A mistake?  Yes — but  a new  industry  can’t 
afford  too  many  mistakes  at  a time  when  it  is  trying  to  win 
the  support  of  the  consumer. 

There  are  also  less-apparent  pitfalls  which  the  molders 
and  sellers  of  plastics  must  avoid.  As  an  illustration  of 
little  things  that  cause  big‘annoyances,  take  the  case  of 
the  white  and  pastel  lipstick  cases.  Pretty  to  look  at 
while  they  were  new,  these  cases  soon  became  messy  and 
were  regarded  with  distaste  by  their  users.  The  kind  of 
( Continued  on  page  113) 


Plastics  chromatic  harmonica  con- 
sisting  of  14  parts,  as  against 
159  for  imported  metal  variety 


There  s Music  in  PiasticsF 


All-Plastics  Harmonica , Featuring  Polystyrene,  Has 
Feurer  Parts,  and Better  Tone  Than  Metal  Counterpart 


MAGNUS 

HARMONICA 

• i j-  * * -fr  / - fl  9 r? 


(I3y  .5 inn  TVJafnuS 


Vice-Preiident,  Charge  of  Plastics 
Divislon,  Hermonie  Reed  Corp. 


Fire- part  Magnu*  harmonica.  Note  reed  plate  conetaicMon 


DEVELOPMENT  of  the  all-plastics  harmonica  has 
created  a few  innovations,  both  from  the  musical 
and  productive  standpoint.  In  regard  to  the  former,  it  is  1 
practically  agreed  that  better  tonal  quality  can  be  obtained  . 
from  the  new  instrument  as  a result  of  the  use  of  a new  * 
reed  design  which  can  l>e  made  only  from  a plastics.  j 
Kor  this  purposc  wc  chose  polystyrene — a material  which  j 
has  permitted  us  to  produce  an  instrument  which  has  a 
fair  chance  of  obviating  the  necessity  of  going  abroad  for  i 
the  greater  part  of  the  supply  of  harmonicas  requircd  to  1 
fill  domestic  needs. 

Germany  and  Japan  formerly  supplied  the  bulk  of  the 
harmonicas  used  in  this  country.  U.  S.  Chamber  of  j 
Commerce  statistics  show  that  9,500,000  were  imported  in  I 
1936  ; 8,500.000  in  1938;  and  7,900,000  in  1939.  Limited 
quantities  of  the  metal  tvpe  harmonicas  were  produced  in  j 
this  country  in  the  past,  but  the  American  industry  was  j 
unablc  to  compcte  with  the  foreign  produet  due  to  the 
higher  cost  of  produetion  over  here. 

The  all-plastics  harmonica  climinatcs  much  of  this  pro-  j 
duetion  and  cost  difiiculty.  For  onc  thing,  it  has  only 
five  parts,  and  is  assemblcd  by  a rapid  plastics  welding  1 
operation.  It  weighs  29  gm,  as  contrasted  to  57  in  the 
metal  harmonica.  It  can  be  washed  in  soap  and  water 
without  delet  er  ious  efTcct  to  composition  or  tonal  quality,  I 
and  it  can  withstand  cold  and  heat. 

The  clue  to  the  cxcellent  tone  of  the  instrument  is  in 
the  polystyrene  plate  which  contains  integrally  molde<l 
reeds.  The  plastics  reed  has  proved  to  be  more  resilicnt 
( Continurd  on  page  104) 
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• You  can  coil  it  around  pipes,  valves,  nozzles,  cylinders.  You 
can  spiral  it  around  niolds.  You  can  fit  it  to  odd  contours  or  zig- 
zag  it  on  flat  surfaces. 

Engineering  departments  of  a score  of  the  biggest  chemical, 
electrical  and  industrial  companies  in  America  already  have 
found  new  and  unexpected  uses  for  this  revolutionary  H.  & A. 
"serpentine”  unit.  Of  metal-ceramic  construction,  it  can  be  made 
in  varying  lengths  and  diameters  . .■ . and  in  capacities  of  from  a 
fraction  of  a watt  to  15-20  watts  per  lineal  inch.  Exact  tempera- 
tures  up  to  1000°  F.  can  be  maintained. 

More  than  500,000  H.  & A.  Heaters  of  various  types  are  in  use, 
meeting  the  most  exacting  requirements. 
Our  broad,  practical  experience  may  be  of 
help  in  solving  your  specific  problem. 


* m 
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SEND  FOR  OUR  BOOKLET 

"Controlled  Electric  Contact 
Heat."  Writé  H.  & A.  Engi- 
neering Dept.,  86-100  Leroy 
Ave.,  Buffalo  14,  New  York. 
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Welded 


Acrylics  Can  Be 

By  m x ShpU 

First  Details  of  the  Recently-Announced  Process  of 
Heat-Bonding  Acrylics,  and  Methods  and  Techniques 
By  Which  It  May  Be  Extended  to  AU  Types  of  Joints 


THE  iinpljcations  of  the  new  process  of  heat-welding 
acrylics,  recently  dcveloped  by  Rohm  & Haas,  are 
al  ready  making  themselves  evident.  Although  the  com- 
pany, in  its  own  exposition  of  the  technique,  covers  the 
application  of  the  process  only  to  simple  butt-welding  of 
straight  aligned  sheets,  it  is  apparent  that  the  same  prin- 


Bubbling  liquid  Surface 


Fig.  1.  When  placed  in  contact  wiih  extremely  hot  metal  sur- 
face.  methyl  methacrylate  semi  liquefies  as  it  de-polymerixes 


ciple  could  be  made  to  apply  to  other  types  of  joints  by 
designing  appropriately  contoured  heating  elements  and  de- 
veloping  jigs  for  exerting  pressures  in  the  reqtiired  direc- 
tions.  This  discussion  points  the  way  to  the  use  of  the 
new  method  beyond  the  limit  of  its  initial  application. 

Ccmcnting — the  principal  method  hitherto  employed  for 
the  joining  of  methaerylates — has  always  involved  a 
lengthy  time  interval  between  completion  of  the  bonding 
operation  and  the  attainment  of  full  strength  by  the 
cementcd  joint.  Regardless  of  solvent  used,  the  bond 
does  not  come  to  full  strength  in  less  than  24  to  48  hr 
and,  in  the  case  of  some  acrylics,  in  not  less  than  10  days. 

Howcver,  the  new  process  consists  simply  of  the  appli- 
cation of  heat  and  pressurc  without  the  intervention  of 
any  solvent  and  produces  a joint  which,  in  addition  to 
being  transparent,  has  nearly  the  strength  of  the  material 
itself.  The  interval  before  attainment  of  full  strength  by 
the  joint  is  reduced  to  practically  nil,  for,  it  is  claimed, 
full  strength  is  reached  immediately  on  cooling  of  the  joint. 
In  addition.  bonding  routine  is  reduced  from  many  min- 
utes  to  a few  seconds. 

The  theory  of  the  new  process  is  that  contact  with  an 
extremely  hot  metal  surface  de-polymerires  methyl  meth- 
acrylate  into  vaporous  mononier.  The  heat-contacted  sur- 
face of  the  material  semi-liquefies  and  softens  as  the  pol- 
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Flg.  2.  Recommended  eet  up  fot  heating  oporallon  on  sttaight 
butt  wold.  Pressure  noed  bo  appliod  from  only  ono  dtroetton 


ymer  disintegrates.  (Fig.  1.)  If  two  surfaces  in  this 
condition  are  brought  into  intimate  contact  with  each  other 
under  proper  pressure — comparatively  low  pressure — and 
remain  in  that  relationship  until  cooling  has  been  com- 
pleted,  a strong  joint  is  the  result. 

Equipment  for  the  process  is  simple.  The  procedure  is 
even  simpler.  A heating  element,  a means  of  providing 
pressures  and  a group  of  clamps  constitutes  the  required 
apparatus.  Fig.  2 shows  the  recommended  set-up.  As  can 
be  seen  from  the  drawing,  pressure  for  closing  the  joint- 
edges  against  the  heater-blade  need  be  applied  from  only 
one  direction.  Screw  pressure  would  seeni  to  be  the  most 
easily  set  up  and  mampulable  type,  although  other  means 
such  as  levers,  wedges  or  hydraulic  jacks  may  be  used. 
Buckling  of  the  sheets  under  pressure  is  prevented  by  the 
indicated  clamps. 

Although  a hot  plate,  a coil  heater  or  even  a heating 
element  containing  heated  oil  or  mercury  vapor  can  be 
used  in  the  welding  process,  the  heating  provision  that 
has  been  found  most  satisfactory  is  a simple  resistance 
heater  unit  consisting  of  a heater-blade  of  stainless  steel 
and  a rheostat  for  temperature  control.  The  heater-strip 
should  be  wide  enough  to  overlap  the  upper  and  lowcr 
edges  of  the  joint  and  long  enough  to  allow  about  2’  of 
heater-strip  beyond  each  end  of  the  joint.  The  thickness 
of  the  heater  steel  should  be  about  A"  for  most  operations. 
The  blade  must  be  kept  straight  and  taut  to  provide  as 


Extruded  Liquid 


Fig.  3.  Upon  application  of  lateral  bonding  pressure.  acrylic 
softens.  forming  rounded  wolt  in  area  adjacent  to  the  joint 

unvarying  a surface  as  possible  for  contact  with  the  edges 
of  the  sheets. 

Sincc  the  temperatures  required  are  high,  the  voltage 
source  of  the  heater  unit  would  normally  be  the  secondary 
of  a transformer.  The  voltage  and  aniperage  needed  to 
obtain  the  required  temperature  will  vary  with  the  sire 
and  shape  of  the  heater  blade,  which,  of  course,  means 
the  dimensions  and  shape  of  the  joint.  For  a blade  mcas- 
uring  30'X2'X0.06".  the  company  recommends  a heavy- 
duty  transformer  operating  on  a 220-v  primary  with  a 
secondary  output  of  450  amp  at  3 v. 

The  heater-blade  temperature  that  provides  most  efii- 
cient  operation  and  produces  l>c*t  results  has  been  found 
to  be  350*  C (660*  F).  A blade  cooler  than  300'“  C does 
not  permit  sufficient  de-polymerization  for  liquefying  the 
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SPEIIRL  PHEIIOMI  RESIRS 


LIQUID  RESINS  FOR  CASTING 
forming  dies,  jigs  and  tools. 


METAL  CASTING  SEALING  RESINS, 
#50-2047,  for  sealing  fine  porosity 
in  nickel,  aluminum,  bronze,  brass. 


BONDING  RESINS,  #220,  for  brake 
linings,  asbestos,  fibre,  etc. 


THERMOSETTING,  COLD-SETTING  and  BRISTLE-SETTING  CEMENT  for  hair  LOW  PRESSURE  LAMINATING  RESIN, 

LOW-TEMPERATURE-SETTING  plywood  and  nylon  brushe».  #1389,  for  fiberglai  cloth,  paper 

adhesives.  cotfon,  cloth  and  plywood. 


LAMINATING  VARNISH,  # L50-47,  INSULATING  VARNISH,  #V50-1047,  CLEAR  PHENOLIC  LACQUER,  #140- 

impregnating  paper  and  fabrics.  for  coils,  cables,  resistors,  etc  148,  metal  coating.  Prevents  moisture 

absorption  and  corrosion. 


cnsT  PHEnonc  resirs 

in  sheets,  rods,  tubes,  and  special 
castings  to  specifications.  Available 
in  all  colors  in  translucent,  opaque, 
clear  and  mottled  tones. 


RESEARCH  OEPARTRIERT 

We  specialize  in  formulating  phenolic 
resins  to  solve  specific  plastic  problems. 
If  you  have  a problem  involving  the  use 
of  plastics,  write  us,  outlining  your  needs. 


CORP 

37-31  TH I RTIETH  STR 

MANUfACTURCRS  OF 


B L 

O R i 

ET  • LONG 

P H t N O L I C 


NOVEMBER  1944 


PLASTICS 


79 
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Fig.  4.  Set  up  lor  application  of  bonding  and  coniining  pres- 
sure foliowing  the  heating  operation.  The  coniining  elements 
are  slotted  to  permlt  escape  of  monomer  vapor  from  the  joint 


surface  of  the  joint,  while,  with  the  blade  at  a teniperature 
higher  than  400°  C,  vaporization  of  the  monomer  is  so 
rapid  that  what  liquid  is  left  is  insufficient  to  form  a bond. 
A pyrometer  check  should  be  kept  on  the  heater-blade. 

With  the  set-up  described,  the  welding  technique  pre- 
sents  no  handling  difficulties.  The  sheets  to  be  joined 
should  be  finished  smooth  and  should  fit  precisely.  They 
should  be  held  rigidly  aligned  by  clamps  set  as  close  to 
the  cdges  as  possible.  Since  the  heated  material  next  to 
the  joint  becomes  soft,  the  sheets  can  not  be  accuratelv 
aligned  under  pressure  unless  properly  supported.  (Fig.  2). 

After  alignment,  the  hot  heater-blade  is  placed  between 
the  two  edges  of  the  sheet.  which  are  then  pressed  against 
it.  The  pressure  and  the  ensuing  softening  of  the  edges 
cstablish  per  feet  contact  along  the  entire  length  of  the 
blade.  Then  pressure  is  released  so  that  the  liquefied  sur- 
face is  not  extruded  as  it  liquefies.  The  edges  of  the  sheets 
should  now  be  boiling  and  smoking  slightly.  Ordinarily, 
about  30  sec  are  required  to  produce  the  bubbling-smoking 
condition,  but,  in  any  case,  the  joint  should  be  heated  only 
long  enough  to  provide  perfeet  contact  between  heater-blade 
and  sheet  edges  and  to  attain  the  required  state.  Heating 
longer  than  necessary  softens  the  material  adjacent  to  the 
joint  to  too  great  a depth  and  causes  the  edges  to  deform 
easily  under  the  bonding  pressure  which  is  later  applied. 

When  the  bubbling  condition  has  been  reached,  the 
heater-blade  is  withdrawn  and  the  joint-edges  are  intme- 
diatcly  brought  together  under  a spring  or  dead-weight 
pressure  of  about  250  psi,  and  the  pressure  is  maintained 
until  the  entire  joint  has  cooled  below  the  forming  tem- 
perature  of  the  acrylic.  Since  the  material  immediately 
adjacent  to  the  joint  is  in  a softened  state,  the  pressure 
will  deform  it  so  that  the  material  pushes  out  in  a rounded 
bead  or  welt,  as  in  Fig.  3.  The  depth  of  the  softening 
inside  the  joint-edges  depends  mainly  on  the  degree  of 
heat,  but  in  general  it  would  be  about  3/16'.  Height  of 
the  bead  or  welt  along  the  sides  of  the  joint  would  or- 
dinarily depend  on  degree  of  lateral  bonding  pressure. 

The  material  "remembers”  its  original  state.  Thereforc, 
i f pressure  is  not  maintained  until  the  joint  is  cool  well 
beyond  forming  teniperature,  the  deformed  part  of  the 
acrylic  will  tend  to  revert  to  status  quo  ante,  tearing  a 
part  of  the  bond  in  the  process.  Premature  release  of 
pressure  causes  a decrease  of  from  10  to  15%  in  the 
tensile  strrngth  of  the  joint. 


Fig.  5.  AdopUnq  th#  acrylic  welding  procee»  lo  the  T-joint.  At 
lett,  note  the  poeltioa  of  the  heating  element.  Right,  pre» 
«ura  exerted  iroai  two  dlreclion»  at  right  angles  lo  each  other 


Even  i f pressure  has  been  maintained  until  the  joint 
is  cool,  a problem  still  remains  in  the  welts  along  both 
sides  of  the  joint.  If  the  welt  is  ground  off  and  the  joint 
is  reheated  for  forming  or  for  other  operations  on  the 
acrylic  piece,  the  remaining  material  at  the  joint  shrinks 
back  and  a groove  is  formed  along  the  line  of  the  joint. 
(According  to  Steiner  Manufacturing  Co.,  Brooklyn,  N.  Y., 
plastics  fabricator  whose  specialty  is  acrylics,  the  groove 
problem  does  not  present  itself  in  the  case  of  acrylic  parts 
which  are  not  to  be  further  subjeeted  to  heat  operations. 
In  a number  of  samples  which  this  company  made  up  and 
in  which  the  new  welding  process  was  used  for  the  bond- 
ing of  parts,  they  simply  ground  off  the  welts  to  align 
the  joint  with  the  surfaces  of  the  material  and  polished 
the  joint.  The  result  was  entirely  satisfactory  and  the 
loss  of  tensile  strength  negligible. 

The  solution  of  the  problem  of  maintaining  tensile 
strength  and  of  preventing  grooving  on  reheating  of  the 
material  is  found  in  confining  the  joint  above  and  below 
the  weld  so  that  no  welts  appear  when  the  joint  cools. 
The  method  of  accomplishing  this  is  shown  in  Fig.  4. 
Immediately  after  heating  of  the  joint,  lateral  or  bonding 


ci  CJ 

Fig.  6.  Table  (A)  to  facilitatø  welding:  Clamps  (D)  hold  acrylic 
against  heating  element  (E)  to  prevent  buckling  under  pressure 
when  gates  (Cl,  C21  tightened  by  (G).  (B)  are  sliding  supports 

pressure  is  applied  first.  Then.  with  both  the  undersides 
and  topsides  of  the  joint  in  contact  with  rigid  polished 
surfaces,  vertical  or  confining  pressure  is  applied  against 
the  welts.  It  will  be  noticed  in  Fig.  4 that  the  confining 
elements  are  slotted  to  provide  a channel  for  escape  of 


o o * o o 


Fig.  7.  Setup  for  applying  coniining  pressure  (F)  on  welts 
along  weld.  Slides  (B)  move  in  to  support  welts.  C2  tightened 
as  lateral  bonding  pressure  applied.  loint  then  left  to  cool 


the  monomer  vapor  from  the  joint.  With  pressures  main- 
tained, the  joint  is  allowed  to  cool.  With  this  procedure, 
not  only  is  the  joint  ready  for  polishing  immediately,  but 
distortion  is  at  a minimum  and  strength  loss  under  sub- 
sequent  reheating  of  the  joint  has  been  greatly  reduced. 
When  confining  pressure  is  applied.  with  a slot  in  the 
confining  strip  to  permit  escape  of  the  monomer  vapor, 
no  bead  is  left  that  requires  subsequent  reduetion  by  plan- 
ing,  grinding  or  sanding. 

The  joint  should  be  allowed  to  cool  slowlv,  for  it  is 
responsive  to  all  the  internal  stresses  that  the  acrylic  itself 
will  cxpcricnce  under  forced  or  over-rapid  cooling.  If 
cooling  of  an  acrylic  in  a heat-expanded  state  is  too  rapid, 
the  surface  of  the  plastic  becomes  rigid  and  forms  a shell 
around  the  still -hot  interior.  Shrinkage  of  the  interior  ma- 
terial back  to  a normal  state  is  retarded  and  severe  internal 
stresses  are  set  up.  Thosc  stresses  naturally  affeet  the 
welded  joint.  making  it  brittlc  and  subjeet  to  crazing. 

As  far  as  proper  slow  cooling  is  concerned,  the  confined 
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PLASTIC  MOLDING  jobs  that 
most  everyone  would  have  called 
“too  tough”  to  be  practical  before 
the  war,  are  being  handled  success- 
fully  at  Imperial  Molded  today. 

These  jobs — being  performed  for 
our  armed  forces — cannot  be  dis- 
cussed  in  detail.  Parts  involved  are 
performing  vital  Services  for  United 
Nations’  men  in  Italy,  New  Guinea, 
Alaska — -where  successful  operation 
of  equipment  frequently  is  a life 
and  death  matter. 

It  can  be  reported,  however,  that 
some  of  these  jobs  really  constitute 
new  advances  in  compression  mold- 
ing  technique  from  such  angles  as 
handling  of  inserts,  molding  of 
threads  and  holding  close  accuracy 
on  a commercial  basis  . . . advances 
which  will  materially  aid  in  solv- 
ing your  tough  molding  jobs  after 
the  war! 

While  today  the  facilities  of  Im- 
perial Molded  are  being  devoted 


“all  out”  to  war  jobs,  tomorrow  the 
new  advances  in  molding  technique 
will  be  available  for  your  products. 

Our  technical  service  is  at  your 
disposal  on  plastic  molding  prob- 
lems. May  we  plastic-plan  with  you 
for  tomorrow? 


Ask  for 
Bulletin  K-2 00 
on  Imperial 
Custom  Plastic 
Molding 


This  plastic  part 
presented  an  un- 
usual  problem  in 
split  mold  de- 
sign involving 
close  tolerances 
and  metal  in- 


serts. 


Successful  molding  of  intricate  war  parts 
today . . . points  to  Solutions  for  — 


IMPERIAL  MOLDED  PRODUCTS  CORP.,  2924  W.  Harrison  St.,  Chicago  12,  Illinois 
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WE  OFFER  INDUSTRY— 

THE  COMPLETE  SERVICE 

rT  HE  day  draws  near  when  industry  will  need  the 
1 able  assistance  of  engineering  companies  who 
have  proved  themselves  versatile  in  the  design  of 
war  material  toois,  machines  and  equipment,  to  help 
in  the  design  of  peacetime  products  and  production 
equipment.  We  are  proud  to  announce  that  we  have 
prepared  for  the  eventuality  and  in  addition  offer  in- 
dustry this  complete  service. 

• PRODUCT  DESIGN 

Creating  illustratively  or  through  the  medium  of  mod- 
els,  incorporating  suggestive  applications  of  new 
materials  available  to  suit  the  technical  or  physical 
nature  of  your  product. 

• PRODUCT  ENGINEERING 

Engineering  layouts,  engineering  drawings,  produc- 
tion drawings  and  tracings  prepared  to  suit  your 
production  needs. 

• TOOL  DESIGNING 

Processing,  machine  toois,  jigs,  fixtures,  gauges  and 
all  necessary  appliances  needed  to  accurately  pro- 
duce  your  product. 

• MACHINE  DESIGNING 

Light,  heavy,  automatic  and  special  machinery  to 
suit  your  particular  requirements. 

• TEST  EQUIPMENT 

Designing  special  mechanical,  electrical  or  radio 
equipment  to  suit  your  specifications. 

• PRODUCTION  ILLUSTRATING 

Physical  diagrams,  isometric  and  perspective  pen  and 
inlc  illustrations  on  tracing  cloth  or  equivalent  for 
prints  used  in  production. 

• TECHNICAL  ILLUSTRATING 

Perspective  pen  and  inlc  illustrations,  wash  drawings 
and  retouched  photos  for  technical  manualn,  main- 
tenance  books,  instruction  sheets  and  other  technical 
material  necessary  in  your  business. 

• i r ron  are  interested  is  the  complete  service  os  asy 

►art  THEREOr,  DO  SOT  rtEL  OILIOATED  TO  CAU  OS  OS.  WE  WILL 
■r  <3 LAD  TO  SEND  OOS  REPRESENTATIVE  TO  DISCUSS  W1TH  TOO  THE 
PART1CULARS  REOARDtSO  THIS  SERVICE  AND  TOOR  PROBLEM. 


DESIGN  SERVICE  CO. 

3 William  Urtt»  NtwcHi,  N#w  Jartay 

Val.  MArtat  2-4310 

NEW  YORK  DIV1SION 

120  llbirty  ftraa#  Maw  Tørk.  N.  ▼. 

fal.  KakmsR  3-3311 


joint  has  a distinct  advantage  over  the  unconfined  one 
in  the  fact  that,  under  confinement,  heat  dissipation  is 
much  more  gradual  and  a practically  stressless  joint  is 
produced.  (The  fabricator  mentioned  above  has  found 
that,  at  room  temperature  and  depending  upon  the  thick- 
ness  of  the  material,  cooling  of  an  unconfined  joint  is  com- 
pleted  in  from  10  to  20  mins.) 

It  is,  of  course,  necessary  to  keep  both  the  joint  edges 
and  the  heater-blade  absolutely  clean  in  order  to  avoid 
dirt  in  the  joint.  If  this  precaution  is  taken,  the  joint 
will  be  very  nearly  invisible. 

It  was  noted  earlier  that,  while  Rohm  & Haas  has  con- 
fined  the  exposition  of  its  welding  development  to  the 
butt-welding  of  straight  sheets,  the  principle  could  be 
applicable  to  other  forms  of  joint,  as,  for  example,  the 
T-joint.  Modifications  of  heater-blade  and  confining  strip 
construction  for  this  type  of  joint  are  suggested  in  Fig.  5. 

If  the  heater-blade  were  of  perfectly  straight  cross-section, 
its  upper  and  lower  overlapping  edges  would  de-polymerize 
areas  on  the  vertical  sheet  above  and  below  that  which 
is  required.  This  is  obviated  by  designing  the  heater-blade 
so  that  its  overlaps  are  not  in  contact  with  the  sheets  at 
all,  as  in  Fig.  5a.  When  lateral  bonding  pressure  is  ap- 
plied  to  the  heated  joint,  welts  will  be  thrown  up  as  usual, 
but  in  this  case  they  will  not  be  in  the  same  plane  but 
at  right  angles  to  each  other.  The  confining  elements  of 
Fig.  5b  are  designed  accordingly.  The  direction  of  con- 
fining is  such  that  both  the  welts  at  right  angles  to  each 
other  receive  confining  pressure. 

The  whole  acrylic  welding  operation  can  be  facilitated  I 
by  the  table  set-up  suggested  in  Fig.  6,  in  which  parts  A I 
are  the  main  table  plate.  Parts  B are  slideablc  toward  the  I 
niiddle  by  means  of  gear  or  frictional  engagenients  actu- 
atcd  by  the  round  knob  shown.  Parts  C are  moveable 
gates,  similar  to  those  found  on  a circular  saw  table.  In 
operation,  C1  is  set  and  then  remains  fixed.  Lateral  pres-i 
sure  is  then  applied  to  C2  to  press  the  acrylic  sheet  edges  ' 
against  heater-blade  E.  Parts  D are  clamps  to  hold  the  1 
sheets  down  against  buckling  under  pressure. 

The  set-up  in  Fig.  7 is  for  application  of  confining 
pressure  on  the  welts  along  the  weld.  It  is  designed  to| 
reduce  to  a minimum  the  interval  bctwccn  completion  of  J 
the  heating  operation  and  application  of  bonding  and  con-J 
fining  pressures.  As  soon  as  the  heater-blade  has  been  ■ 
withdrawn  at  the  end  of  the  heating  operation,  sliding  I 
plates  B are  nioved  in  to  providc  support  under  the  welts  ( 
along  the  underside  of  the  joint  and  confining  strip  F is  ( 
let  down  to  contact  the  welts  on  the  upper  surface.  Gate  j 
C2  is  loosened  and  lateral  bonding  pressure  is  applied  to  it.  4 
With  the  pressure  maintained,  C2  is  tightcned  to  the  table, 
after  which  the  lateral  pressure  can  be  retnoved.  Imme-  f 
diately  thereafter,  vertical  confining  pressure  is  applied 
to  confining  element  F and  the  joint  is  left  to  cool  without  | 
further  attention.  Letters  G represent  knurled  knobs. 

In  dealing  with  tolerances  in  the  adoption  of  this  process,  I 
it  might  be  pointed  out  that  the  heat  welding  operation  j 
occasions  a dimcnsional  loss  which  must  be  provided  for 
in  advance.  This  loss,  which,  of  course,  is  in  only  one 
plane,  is  caused  by  the  slight  collapsc  of  the  heat-softencd 
joint-edges  toward  each  other  as  lateral  bonding  pressure 
is  applied.  The  welts  thrown  up  by  the  pressure  are  the  ' 
cvidcncc  of  this  collapse.  The  linear  measurcmcnt  of  the  ' 
collapsc  is  the  cxtcnt  of  the  dimensional  loss.  Confining 
pressure  for  reduetion  of  the  welts  does  not  make  up  for  i 
this  loss,  since  the  lateral  bonding  pressure,  which  is  ap- 
plied before  the  confining  pressure,  is  maintained. 

Dimensional  loss  must  be  taken  into  account  before  the 
operation  is  begun — the  allowancc  determined  exper-  f 
imentally  for  any  joint  to  be  put  into  work,  since  the  proc-  I1 
ess  is  too  new  for  development  of  standard  data.  end 
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ddy Arnold  ^J^ruchman 

Plastics'  Washington  Correspondent 


IN  a conference  early  in  October  the  new  chairman  of 
the  WPB,  J.  A.  Krug,  made  a statement  which  is  very 
important  to  the  plastics  industry : 

“Lest  I leave  the  impression  that  everything  is  fine,  I 
want  to  show  you  a table  which  reveals  the  status  of  the 
most  critical  war  programs.  It  indicates,  at  this  time, 
the  beginning  of  the  last  quarter  of  1944,  the  status  of 
most  of  the  war  programs  for  the  year  to  date.  These 
percentages  are  figures  to  show  the  extent  (%)  to  which 
the  program  is  completed  through  August: 

“Heavy  artillery,  58 ; General  purpose  and  fragmentation 
bombs,  53 ; Heavy  artillery  ammunition,  50 ; Heavy-heavy 
trucks,  45;  Superbombers,  42;  A-26  Invader,  27;  and 
Combat  loader,  cargo  and  transport  vessels,  14. 

“These  statistics  leave  little  room  for  complacency.” 
This  obviously  reveals  there  is  a tremendous  war  job  still 
ahead  of  American  industry.  From  England  we  hear 
Churchill’s  opinion  and  De  Gaulle’s  judgment  that  the 
war  over  there  may  drag  on  until  Spring.  They  tell  us 


here  the  Japanese  war  may  continue  for  2 or  3 years. 
All  this  means  the  larger  part  of  the  economy  must  be 
devoted  to  making  war  material  and  equipment,  even  i f 
we  are  over  the  hump  of  the  most  intensive  war  produc- 
tion.  This  situation  hits  the  plastics  industry  both  directly 
and  indirectly,  for  plastics  components  must  be  used  as 
part  of  war  equipment,  and  the  Chemicals  which  are  the 
base  of  plastics  must  be  used  in  the  explosives  and  other 
war  materials. 

Mr.  Krug  added:  “After  the  defeat  of  Germany,  the 
entire  U.  S.  economy  will  change.  Today,  about  45% 
of  the  total  production  of  goods  and  Services  goes  directly 
into  the  war  effort.  But  6 months  after  V-E  day  cut- 
backs,  we  estimate  that  the  war’s  share  of  the  gross  na- 
tional output  will  drop  about  one-third.” 

Study  Cutbacks 

The  Consumer  Durable  Goods  Division  of  WPB  has 
made  a study  of  what  miglit  happen  when  cutbacks  come 
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NEW  YORK 
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Stratford,  Conn. 
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We  don't  think  you  are,  and  by  switching  to  some  other  material  for 
your  product  you  may  be  able  to  effect  substantial  economies.  We  suggest 
you  get  information  on 

OLDED  PLASTICS 

We'll  be  glad  to  consult  with  you  on  your  idea  for  a post-war  product. 
We'll  give  you  the  information  you  need  on  tolerances,  moisture  resistance, 
machining,  the  practicability  of  inserts  and  any  other  facts  that  you  may 
need  to  know.  And  if  it  can't  be  done  in  Plastics,  we'll  say  so. 

Just  send  us  a sample  or  drawings 

KUHfl  & JACOB  mOLDind  & TOOL  co. 


1200  SOUTHARD  STREET,  TRENTON  8.  N.  J. 

TCLEPHONP  TRENTON  5391 
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YOUR  PRODUCTION  WITH 


STANDARD 
MOLD  BASES 


FOR 


Onjectiatt 

Tfølctuty 


5 BASIC  SIZES 
16  COMBINATIONS 
IN  EACH  SIZE 


A 

TOTAL 

or 


MOLD  IASES 
TO  CHOOJI 
FROM 


• Made  in  all  popular  sizes  to  meet  every 
practical  requirement. 

• Come  to  you  complete—  ready  to  insert  cavi- 
ties,  ejector  pins,  etc.,— most  of  the  designing 
work  is  done  for  you. 

• Simplify  your  mold-building  problems. 

• Cost  less  than  custom-made  mold  bases. 

• Eliminate  costly  errors  experienced  in  cus- 
tom-bu.ilt  mold  bases. 

• Interchangeable  parts— can  be  used  re- 
peatedly  for  further  setups. 

• Machine  hours  and  man  hours  saved— get 
you  into  production  faster. 

• Provide  better,  more  economical  injection 
molding. 

Løorn  tully  aboul  DM  f Standard  Mold  Sa  tøt  ond 
bow  thøy  c on  øolvø  your  production  problømt. 


DME  MOLD  PARTS 

fmrlmjøctimm  o*4  Comprøuk  • MWd» 
Standard  part»  In  many  lim- 
machin«d  te  very  clete  toler- 
an<w-  eneble  you  to  qwiclrly 
bwild  up  your  own  mold». 


i 


DME  NEWS 
monthly 


DETROIT  MOLD 

ENGINEERING  COMPANY 

4A4I  WOODWAID  AVINUI  • OCTROIT  1,  MICHIGAN 


after  \ -E  day,  particularly  in  relation  to  the  uses  in  con- 
nection  with  automobiles,  refrigerators  and  washing  ma- 
chines.  Late  in  September  the  division  issued  a special 
warning  that  it  could  not  "legitimately  give  the  producers 
of  these  goods  hope  for  any  svnthetic  finishes,  based  on 
phthalic  alkvd  enamels,  now,  and  er  ett  the  collapse  of 
Germany  will  not  guarantcc  an  abundance  of  these 
enamels.  The  supply  depends  almost  wholly  upon  the 
size  of  military  orders  after  V-E  day.  The  division  is 
investigating  how  to  acquire  frozen  and  surplus  materials 
owned  by  the  armed  Services;  the  whole  question  of 
tightened  lacquer  supplies;  the  proposed  change  in  the 
alkyd  resin  Order,  M-139;  the  increasing  scarcity  of 
phenolics  and  ureas ; and  the  scarcity  of  butyl  alcohol ; 
butyl  acetate,  toluene  and  xylol.  The  Department  of  Com- 
merce  predicts  that  the  post-war  foreign  market  will  de- 
mand  all  or  more  of  these  finishes  than  was  represented 
bv  pre-war  export  volume.  If  the  present  sentiment  gov- 
erns  post-war  commerce,  however,  the  foreign  consumers 
will  get  none  for  at  least  2 years. 


How  to  Get  Surplus  Materials 

Here  is  how  you  may  obtain  frozen  and  surplus  plastics 
materials  from  the  Government:  A material  may  be  de- 
clared  surplus  only  by  the  armed  Services.  After  such 
declaration  the  disposition  passes  to  the  Defense  Supplies 
Corp.,  a subsidiary  of  the  RFC.  There  are  many  local 
offices  of  the  DSC  scattered  around  the  country.  If 
you  cannot  find  one  handily,  ask  your  bank  to  inquire 
of  the  RFC  for  the  location  of  the  nearest  DSC  office. 
The  DSC,  before  disposing,  asks  the  Chemicals  Bureau 
of  WPB  if  there  are  any  end-use  restrictions  which 
must  continue  in  the  application  of  the  materials.  Who- 
ever  purchases  the  materials  must  comply  with  any  exist- 
ing  restrictions.  The  DSC  will  offer  the  plastics  materials, 
industrial  finishes  or  otherwise,  first,  to  the  original  manu- 
faeturer;  second,  to  manufaeturers  of  the  materials  in 
the  area  where  the  surplus  materials  are  stored;  third, 
to  any  manufaeturer  anywhere  in  the  country ; and,  fourth, 
to  any  persons  on  the  open  market  with  end-use  restric- 
tions removed. 


Addenda 

Department  of  Commerce  reports  a commercial  enter-  I 
prise  has  been  successful  in  India  in  using  horn  waste  j 
as  a raw  material  for  plastics  buttons,  combs,  umbrella  , 
handles  and  similar  articles.  The  waste  becomes  avail-  I 
able  in  the  South  India  cottage  or  “home”  industry.  The  i 
Department  also  reports  a wool-like  fibre  not  unlike  1 
Aralac  made  from  soybean  casein,  will  soon  be  produced  by  i 
Drackett  Products  Co.,  Cincinnati.  The  story  of  cellulose  1 
plastics  is  told  in  a free,  40-min,  16  mm  all-color  sound  I 
movie.  “Carecrs  for  Cellulose,”  which  shows  Hercules  I 
Powder  Co.’s  technology  for  niaking  cellulose  acetate,  I 
nitrocellulose,  ethyl  cellulose,  bases  for  plastics,  lacquers,  I 
film,  rayon  and  numerous  other  articles. 

Congressman  Fulmer.  Arkansas.  the  Rhodes  scholar  I 
of  this  Congress,  has  introduced  HR5279,  which  would  ( 
establish  a nuniber  of  forest  produets  pilot  plants  under  ! 
the  Department  of  Agriculurc.  These  would  inelude  sev-  I 
eral  plants  to  develop  plastic  produets  bv  experimenting  } 
with  forest  resources. 

United  States  Naval  laboratory  and  the  National  Bu-  1 
reau  of  Standards  have  jointly  produced  a plastics  binocu-  I 
lar  that  meets  all  service  needs.  It  has  the  standard  • 
7x50  Navv  body,  made  of  plastics,  the  materials  being 
thermosetting  phenolic  molding  compounds  with  a long-  • 
fibre  asbestos  filler.  A special  6x42  binocular  was  de- 
veloped  to  take  best  advantage  of  the  plastics.  It  is  | 
waterproof  at  100  ft  decp,  and  resists  fungi  and  cor- 
rosion.  end  1 
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overseas 


By  KENNETH  R.  PORTER 

Plastics'  London  Correspondent 

That  schools  for  teaching  plastics 
welding  are  likely  to  make  their 
appearance  in  England  soon  is  the 
prediction  advanced  by  G.  Haim,  chief 
chemist  of  the  ARC  Manufacturing 
Co.,  Ltd.,  London,  in  an  interview 
with  the  writer.  He  also  points  to 
the  possible  post-war  training  of 
demobilized  men  for  this  new  pro- 
fession.  The  courses  would  include 
established  methods  already  perfected 
both  for  hot  gas  or  air  welding  and 
high  frequency  spot  and  seam  welding, 
instruction  of  which  would  be  con- 
ducted  in  specially  organized  plastics 
welding  schools. 

One  of  the  welding  processes  to  be  taught  in  these  schools 
is  similar  to  the  oxyacetylene  welding  technique  in  which  the 
torch  employs  a stream  of  hot  air  or  gas  instead  of  a small 
jet  of  flame.  Temperature  of  the  gas  is  approximately  250°  C. 

Joining  pipes  is  considered  as  the  most  important  application 
of  the  process,  although  lap,  butt  and  fillet  welds  can  be 
satisfactorily  made.  As  the  diameter  of  extruded  plastics 
pipes  is  limited,  a system  of  fabrication  must  be  used  to  pro- 
duce  larger  sections. 

This  is  done  by  cutting  polyvinyl  chloride  sheets  to  proper 
dimensions  and  bending  them  to  shape  after  heating  the  ma- 
terial in  a special  tunnel  oven.  These  sections  are  then  welded 
along  the  longitudinal  seam.  Their  final  shape  is  achieved  by 
the  use  of  special  metal  forms  over  which  the  rough  pipe  is 
placed  for  reheating  to  relieve  stresses  through  an  annealing 
process. 

There  are  maiiy  applications  of  the  new  technique,  including 
the  welding  of  buckets,  tanks  and  tank  liners,  especially  those 
used  in  the  handling  of  Chemicals  and  acids.  Obviously  many 
household  articles  could  be  produced  by  the  same  method, 
substituting  plastics  for  metals.  Some  of  these  items  can  be 
formed  from  sheet  materials  making  unnecessary  the  employ- 
ment  of  expensive  metal  molds. 
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High -frequency  welding  of  polyvinyl  chloride  moisture-proof 
bags  on  fixed  jig;  welder's  apron  high-frequency  seam-welded 
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|HE  art  of  fabricating  reaches  a high 
point  at  the  House  of  Plastics,  one  of 
America's  leaders  in  a specialized  field  . . . 
here  you  will  find  in  ample  quantities  both 
the  genius  to  create  distinctive  designs  and 
skilled  hands  to  transmit  design  into  pro- 
duction  where  highest  quality  is  maintained 
on  a volume  basis. 

Plastics  as  we  fabricate  them  lend  unique 
characteristics  to  a wide  array  of  finished 
articles.  Among  them  are  display  and  store 
fixtures,  furniture  specialties  for  office  and 
home,  cosmetic  containers,  decorative 
items,  gift  lines  and  others.  Many  new 
applications  await  only  the  war's  end  to 
become  realities.  Some  of  these  are  now 
being  planned  by  us  in  association  with 
clients. 

If  you  have  a problem  or  wish  to  investi- 
gate  a product  idea  that  fabricated  plastics 
may  solve,  we'd  like  to  hear  from  you. 
Please  write  us  fully.  There's  no  obligation, 
of  course. 


SPECIALISTS  IN  DESIGN  AND  FABRICATION 

1720  EUCLID  AVE  N U C LE  VE  LAN  D 15,  OHIO 


Method  used  for  hol  gas  welding  of  polyethylene  pipe 


If  the  welding  of  a comparatively  small  number  of  parts  or 
components  is  the  aim,  hot  gas  welding  will  provide  the  answer. 
Where  mass  production,  however,  is  intended,  high  frequency 
welding  should  he  preferable.  The  Germans  are  restricting 
thcir  work  to  hot  gas  welding  whereas  high  frequency  welding 
is  being  more  extensively  studied  in  England.  This  may  be 
due  to  the  difficulties  which  confronted  British  engineers  in 
the  early  stages  of  development  when  the  PVC  available  in 
England  proved  to  be  unweldable  by  the  hot  gas  method  and 
thcy  were  by  circumstances  forccd  to  cxplore  other  ways.  At 
present  the  British  are  experimenting  on  the  hot  gas  welding 
of  polythene. 

High  frequency  heating  was  then  found  to  be  more  promising 


for  the  joining  of  PVC.  That  not  too  much  has  been  done  in 
Germany  in  respect  to  high  frequency  heating  may  be  due  to 
the  close  restrictions  imposed  in  that  country  on  all  short-wave 
equipment  which  of  course  could  be  employed  for  communica- 
tions purposes  as  well.  It  is  a well  known  fact,  however,  that 
if  the  welding  of  plastics  tubes  and  pipes  is  taken  up  on  a 
larger  scale  than  at  present,  hot  gas  welding  will  undoubtedly 
be  generally  adopted.  High  frequency  welding  of  pipes  al- 
though  possiblc  is  rather  expensive  to  be  practicable  at  this 
time. 

The  sealing  of  thin  thermoplastic  sheets  and  foils  by  high 
frequency  is  a much  faster  and  more  satisfactory  process  than 
sealing  by  heated  platens,  wedges  or  hot  gas,  especially  when 
large  quantities  are  involved.  It  can  be  stated  that  large 
numbers  of  envelopes  and  containers  for  articles  to  be  sent  to 
tropical  countries  are  now  manufaetured  in  England  in  this 
way.  The  peace-time  developments  of  the  motor-car  industry, 
food  manufaeturers,  the  clothing  trade  and  many  other  in- 
dustries will  benefit  by  the  various  applications  of  plastics 
welding. 

In  a case  where  the  job  consists  of  sealing  PVC  tubes,  a 
piece  of  equipment  not  unlike  a resistance  welding  machine 
was  designed  and  put  into  operation.  It  is  entirely  mcchanized. 
The  full  cycle  consists  of  closing  the  pneumatically-operated 
electrodes,  passing  the  welding  current  through  the  plastic 
tubes,  having  a dwell  period  of  predetermined  time,  relcasing 
the  pressure  and  withdrawing  the  electrodes.  This  is  initiated 
by  pressing  a single  push-button.  Holding  jigs  loaded  with 
the  tubes  to  be  sealed  are  passed  through  the  machine.  The 
complete  cycle  is  finished  in  slightly  less  than  10  sec.  This 
machine  is  capablc  of  a mass  output  of  from  30,000  to  40,000 
1"  welds  per  day.  The  operation  of  it  requires  no  particular 
skill  on  the  part  of  the  operator  or  his  two  assistants. 

Mr.  Haim  conduded  with  the  speculative  surmise  that  re- 
quirements  of  the  building  industry,  particularly  for  the  re- 
construction  of  houses,  will  prove  the  hot  gas  welding  of  PVC 
tubes  and  pipes  invaluable,  especially  as  enough  skil  led  plumbers 
will  not  be  readily  available.  end 


FORMRITE  TOOLS 

CAN  PLAY  A PART  IN  YOUR  PLANS  FOR  CONVERSION 

• • • No  large  Capital  outlay  is  required  to  make  your  own  . . . if  you  add  to 
your  present  shop  tool  room  facilities  a simple,  easy  to  use 
plastic  tooling  "FORMRITE"  setup. 


2 . . . Use  your  present  shop  personnel. 

3.. .  Teach  where  and  how  plastics  should  be  used. 

Use  them  only  where  there  is  a distinet  advantage. 

4 . . . Check  your  complete  overall  costs  as  compared  to  conventional  tooling. 
Select  suitable  plastic  applications,  maintain  accurate  per- 
formance records. 

5.. .  Note  the  time  saved  by  common  sense  use  of  "FORMRITE." 

for  Further  Information  on  formrite  Contoct 

ART  PLASTIC  COMPANY 


33-22  57TH  STREET 


'foll ow  the  formrite  famlly' 


WOODSIDE,  L.  I.,  N.  Y. 
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Problems  and  questions  may  be  submitted  to 
this  department  for  answering  by  the  techni- 
cal  editors  or  specialists  in  the  industry. 


Has  mercury  an  effect  on  phenolics? 

C.  N.,  San  Francisco,  Cal. 

The  only  effect  is  a slight  tendency  of  sctim  to  form 
on  the  surface  of  the  mercury  itself.  This  is  due  more 
to  the  contact  with  air  than  to  the  phenolic.  A material 
high  in  lubricant  should  be  washed  in  gasoline  before 
contact  with  the  mercury  to  remove  surface  lubricant. 

* * * 

Is  there  a difference  between  laminated  and  molded  phenolic? 

}.  F.  B.,  South  Bend,  Ind. 

Yes,  the  fundamental  difference  between  them  is  the 
nature  of  the  filler  used.  The  resin  is  basically  the 
same,  although  in  the  molded  group  it  has  been  devel- 
oped  along  the  lines  of  speed  of  cure,  a characteristic 
ivhich  is  not  so  important  in  the  laminated  industry. 

* * * 

Is  polystyrene  available  in  stock  forms? 

R.  G.  E.,  Tempe,  Aris. 

No,  it  is  now  securely  established  as  a standard 
molding  compound  and  is  best  suited  for  injeetion 
molding. 

* * * 

What  is  the  difference  between  laminated  and  molded 
phenolics?  T.  R.,  Billings,  Mont. 

The  fundamental  difference  lics  in  the  nature  of  the 
filler  used.  The  resin  is  basically  the  same  although 
in  the  molded  group  it  has  been  developcd  along  the 
lines  of  speed  of  cure. 

* * * 


PLASTIC  SHEETS 

C ARTER  extruded  sheet  stock  of  Cellu- 
lose Acetate,  Cellulose  Acetate  Butyrate, 
Ethyl  Cellulose  or  Vinylite  is  now  available 
in  continuous  rolls  for  high  speed  punch 
press  operation.  We  can  furnish  in  widths 
up  to  8"  in  any  desired  thickness  up  to  Vie" 
and  in  all  colors. 


What  gives  the  best  surface  and  takes  the  best  polish  in 
I phenolics?  B.  G.,  Enid,  Okla. 

Wood  fiour  stock  is  best  suited  for  these  purposes. 

* * * 

Could  you  tell  me  where  I can  obtain  a contact-setting,  air- 
drying  resin  for  “no  pressure”  laminations? 

H.  T.  H.,  Chicago,  III. 

In  order  to  bind  any  laminate,  it  is  almost  always 
necessary  to  have  at  least  some  amount  of  pressure, 
but  the  amount  necessary  is  contingent  on  both  the 
material  being  laminated  and  the  size  of  the  finished 
piece.  If  it  is  a large  sheet,  it  is  impossible,  to  our 
knowledge,  to  have  any  success  urithout  any  pressure  at 
all.  On  very  small  objeets  a fonn  of  cascin  glue  would 
serve  the  purpose. 

* * * 

Where  can  I obtain  information  on  the  treatment  for  and 
remedy  of  dermatitis  contracted  from  resins  and  plastics? 

K.  B.  S.,  Sandy  Hook,  Conn. 


In  the  making  of  its  famous  protective 
masks,  The  Martindale  Electric  Company  of 
Cleveland  uses  CARTER  sheet  stock  for  two 
reasons:  First,  because  it  measures  up  to  the 
high  quality  standard  of  its  produet  and 
second,  because  it  materially  speeds  up 
produetion. 


Other  extruded  CARTER  produets  inelude 
rods  of  all  shapes  and  sizes, 
tubing,  tape  and  special  contin- 
TA  ||V  uous  shapes  to  order. 

AA  Let  us  figure  on  your  requirements. 


This  information  may  be  found  in  “Occupational 
Diseases  of  the  Skin,”  pages  354  and  371,  by  Schwartz 
and  Tulipan,  published  by  Lea  and  Febiger,  Philadel- 
phia, Pa. 


PRODUCTS  CORPORATION 
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In  plastics  it’s  bad  business  to get  the cart  befbre 
the  horse.  For  instance,  a part  designed  for 
plastic  molding  may  have  related  parts  to  be  made 
of  other  materials.  If  the  design  of  the  plastic  part 
proves  impractical  or  uneconomical  from  the  stand- 
point  of  moldability,  it  must  be  redesigned.  And, 
more  than  likely,  the  related  parts  may  have  to  be 
redesigned  also  ...  a costly  procedure,  to  say 
the  least. 

One  way  to  be  sure  about  these  things  is  to  call 
in  a CMPC  Development  Engineer  during  the 
early  stages  of  your  planning.  He’ll  know  whether 
or  not  your  job  can  be  economically  molded  in 
plastics,  and  i f not,  he  can  probably  show  you  how 
it  can  be  redesigned  to  make  it  practical.  And  he 
can  help  you  in  many  other  ways  too,  for  he’s  an 
integral  part  of  a well  rounded  organization  of 
plastics  specialists  . . . laboratory  technicians, 
designers,  engineers,  production  experts  . . . with 
over  25  years’  experience  in  the  field.  Operating  the 
largest,  best  equipped  custom  molding  plant  in  the 
Middle  West,  CMPC  offers  a complete  service  . . . 
from  designing  and  engineering  through  mold- 
making,  molding,  and  finishing  to  on-time  de- 
livery  in  accordance  with  your  own  production 
schedules. 

If  you’re  starting  a new  design  for  a molded 
plastic  job,  call  in  a CMPC  Development  Engineer. 
Your  request  incurs  no  obligation. 

CHICAGO 

MOLDED 

PRODUCTS 

CORPORATION 
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e sure  it’s  right  for  Plastics 
be  f ore  you  go  too  far! 


OM  ItSSION,  INjECTION.  ANO  TRANSFER  MOLDING  OF  All  PLASTIC  MATERIALS 
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IN  PLASTICS 


Plastics-Surfaced  Plywood 


Kimberly-Clark  Corp. 

Neenah,  Wis. 

In  order  to  improve  the  characteristics  of  plywood  in  cases 
used  to  carry  delicate  equipment,  the  company  has  developed 
a line  of  phenolic  resin-impregnated  papers  for  application  to 

...oternrnnf  skin.  This  ma- 
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Airtronics  Manufacturing  Co. 

Los  Angeles,  Calif. 

A special  output 
electrode  arrangement 
for  effective  preheat- 
ing  of  domed  plastics 
preforms.  This  ar- 
rangement is  a stand- 
ard accessory  for  Air- 
tronics’ high-frequency 
preheating  equipment. 

Comprising  dual 
curved  1 o w e r elec- 
trodes  in  combination 
with  a standard  flat 
upper  electrode,  the 
arrangement  effects 
uniform  heating  of 
the  preforms  by  plac- 
ing  them  on  edge  in 


the  lower  electrodes  which  are  curved  to  insure  uniform  heat- 
ing throughout.  These  electrodes  also  preheat  conventional 
cylindrical  preforms  very  effectively  and  markedly  reduce  heat- 
ing irregularities  due  to  variations  in  preform  thickness. 

The  lower  electrode  assembly  is  readily  removable,  thereby 
facilitating  transfer  of  the  preheated  material  to  the  molding 
press.  An  air  gap  adjustment  on  the  upper  electrode  assembly 
regulates  the  air  gap  between  upper  platen  and  preform  charge. 
Use  of  an  air  gap  can  facilitate  evaporation  of  volatiles  and 
minimizes  irregularities  in  heating  (119) 


"Compar"  for  Gear  Transmission 

Resistoflex  Corp. 

Belleville,  N.  J. 

Application  of  a vinyl  resin  derivative  to  ring-gears  that 
mesh  with  metal  gears  on  revolving  turret  machinery,  replacing 
rubber.  (Photo  above). 

The  new  rings  increase  service  life  five  times.  Compar  is 
molded  of  the  same  basic  material  as  is  used  in  Resistoflex  oil 
and  gasoline-proof  hose  assemblies,  and  can  be  varied  to  give 
the  exact  degree  of  flexibility,  elastidty  and  abrasion  resistance 
needed  for  a particular  application. 

Another  new  use  for  Compar  is  in  a flexible  solvent-proof 
hose  for  the  hot-doping  process  used  by  Pan  American  Air- 
ways for  covering  fabric  surfaces  on  Boeing  B-314  flying 
boats.  (The  material  is  already  widely  in  use  for  hose  han- 
dling aviation  super-fuels.)  In  hot-doping,  the  solution  handled 


To  simplify  for  our  readers  the  task  of  obtaining  de- 
tailed  information  regarding  the  new  products,  proc- 
esses  and  trade  literature  described  herein,  PLASTICS 
offers  the  prepaid  postcard  inserted  hero. 

In  rapidly-moving  times  such  as  these,  keeping  up 
with  every  latest  development  in  one's  field  is  a "must." 
War's  insatiable  demand  for  swifter  production,  and 
the  competitive  drive  toward  lower  manufacturing 
costs  require  that  all  avenues  leading  to  a solution  of 
these  problems  be  explored  thoroughly. 

Each  item  in  this  section  is  keyed  with  a numben-- 
which  should  be  entered  on  the  postcard  to  facilitate  • 
identifying  the  exact  product,  process  or  publication 
about  which  information  is  desired. 
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sure  it’s  right  for  Plastics 
hefore  you  go  too  far! 


Is  plastics  iris  bad  business  to get  the cart  befor 
the  horse.  For  instance,  a part  designed  fo 
plastic  molding  may  have  related  parts  to  be  mad 
of  other  materials.  If  the  design  of  the  plastic  par 
proves  impractical  or  uneconomical  from  the  stand 
point  of  moldability,  it  must  be  redesigned.  And 
more  than  likely,  the  related  parts  may  have  to  bt 
redesigned  also  ...  a costly  procedure,  to  sa> 
the  least. 

One  way  to  be  sure  about  these  things  is  to  call 
in  a CMPC  Development  Engineer  during  the 
early  stages  of  your  planning.  He’ll  know  whether 
or  not  your  job  can  be  economically  molded  in 
plastics,  and  if  not,  he  can  probably  show  you  how 
it  can  be  redesigned  to  make  it  practical.  And  he 
can  help  you  in  many  other  ways  too,  for  he’s  an 
integral  part  of  a well  rounded  organization  of 
plastics  specialists  . . . laboratory  technicians, 
designers,  engineers,  production  experts  . . . with 
over  25  years’  experience  in  the  field.  Operating  the 
largest,  best  equipped  custom  molding  plant  in  the 
Middle  West,  CMPC  offers  a complete  service  . . . 
from  designing  and  engineering  through  mold- 
making,  molding,  and  finishing  to  on-time  de- 
livery  in  accordance  with  your  own  production 
schedules. 

If  you’re  starting  a new  design  for  a molded 
plastic  job,  call  in  a CMPC  Development  Engineer. 
Your  request  incurs  no  obligation. 
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Plastics-Surfaced  Plywood 

Kimberly-Clark  Corp. 

Neenah,  Wis. 

In  order  to  improve  the  characteristics  of  plywood  in  cases 
used  to  carry  delicate  equipment,  the  company  has  developed 
a line  of  phenolic  resin-impregnated  papers  for  application  to 
the  base  plywood  to  form  a tough  waterproof  skin.  This  ma- 
terial— Kimpreg  plastic  surfacing — is  neither  plywood  nor  a 
conventional  thermosetting  plastic  laminate,  but  may  be  likened 
to  an  alloy,  combining  the  desirable  properties  of  the  plastics 
with  the  low  cost  and  strength  of  the  base  plywood. 

Plywood  surfaced  with  Kimpreg  is  currently  produced  for 
use  in  export  shipping  containers  with  waterproof  internal 
adhesives.  As  compared  with  conventional  waterproof  ply- 
woods,  the  Kimpreg  plastics-surfaced  plywoods  have  about 
1/20  the  water  absorption,  extremely  low  moisture  vapor  per- 
meability  and  a tough,  abrasion-rcsisting  surface. 

The  American  Furnace  Co.,  St.  Louis,  has  designed  and  pro- 
duced shipping  cases  of  Kimpreg-smiaced  plywood. 

Shipping  Case  MK-1  for  fragmentation  bomb  accessories 
was  packed  originally  in  a sheet  steel-lined  wooden  box.  The 
pack  was  not  entirely  satisfactory  since  under  handling  shocks 
the  metal  liner  occasionally  sprung,  permitting  water  to  enter 
and  spoil  the  contents.  American  Furnace  Co.  designed  a box 
with  Kimpreg  plastics-surfaced  Douglas  fir  plywood,  y&"  thick, 
exterior  type.  Using  18-gauge  sheet  metal  angles  and  riveted 
construction,  a hoop  was  made  to  form  the  sides  of  the 
box (117) 


New  Source  for  Plastics 

Mathieson  Alkali  Works 
New  York,  N.  Y. 

A new  compound  called  dichlorostyrene  from  which  heat 
resistant  plastic  or  synthetic  rubber  can  be  made. 

A Mathieson  plastic  prepared  from  dichlorostyrene  has  both 
excellent  heat  resistance  and  electrical  insulating  properties. 
Other  plastics  with  either  one  of  these  properties  are  available, 
but  the  Mathieson  plastic,  it  is  claimed,  is  unique  in  its  com- 
bination of  properties,  being  more  resistant  to  heat  than  any 
plastics  material  which  combines  excellent  electrical  character- 
istics with  good  strength,  machinability  and  moldability.  It  is 
expected  to  be  important  in  electronics  and,  in  general,  wher- 
ever  electrical  insulation  at  high  temperatures  is  required. 

The  Mathieson  rubber,  which  is  made  from  dichlorostyrene 
and  butadiene,  is  now  undergoing  government-sponsored  road 
tests  in  the  form  of  heavy-duty  tires  for  trucks  and  buses. 

' 018) 


Curved  Electrodes  for  Preheating 

Airtronics  Manufacturing  Co. 

Los  Angeles,  Calif. 

A special  output 
electrode  arrangement 
for  effective  preheat- 
ing of  domed  plastics 
preforms.  This  ar- 
rangement is  a stand- 
ard accessory  for  Air- 
tronics’ high-frequency 
preheating  equipment. 

Comprising  dual 
curved  1 o w e r elec- 
trodes in  combination 
with  a standard  flat 
upper  electrode,  the 
arrangement  effects 
uniform  heating  of 
the  preforms  by  plac- 
ing  them  on  edge  in 


the  lower  electrodes  which  are  curved  to  insure  uniform  heat- 
ing throughout.  These  electrodes  also  preheat  conventional 
cylindrical  preforms  very  effectively  and  markedly  reduce  heat- 
ing irregularities  due  to  variations  in  preform  thickness. 

The  lower  electrode  assembly  is  readily  removable,  thereby 
facilitating  transfer  of  the  preheated  material  to  the  molding 
press.  An  air  gap  adjustment  on  the  upper  electrode  assembly 
regulates  the  air  gap  between  upper  platen  and  preform  charge. 
Use  of  an  air  gap  can  facilitate  evaporation  of  volatiles  and 
minimizes  irregularities  in  heating  (119) 


"Compar"  for  Gear  Transmlssion 

Resistoflex  Corp. 

Belleville,  N.  J. 

Application  of  a vinyl  resin  derivative  to  ring-gears  that 
mesh  with  metal  gears  on  revolving  turret  machinery,  replacing 
rubber.  (Photo  above). 

The  new  rings  increase  service  life  five  times.  Compar  is 
molded  of  the  same  basic  material  as  is  used  in  Resistoflex  oil 
and  gasoline-proof  hose  assemblies,  and  can  be  varied  to  give 
the  exact  degree  of  flexibility,  elasticity  and  abrasion  resistance 
needed  for  a particular  application. 

Another  new  use  for  Compar  is  in  a flexible  solvent-proof 
hose  for  the  hot-doping  process  used  by  Pan  American  Air- 
ways for  covering  fabric  surfaces  on  Boeing  B-314  flying 
boats.  (The  material  is  already  widely  in  use  for  hose  han- 
dling aviation  super-fuels.)  In  hot-doping,  the  solution  handled 


To  simplify  for  our  readers  the  tesk  of  obtaining  de- 
tailed  information  regarding  the  new  products,  proc- 
esses  and  trade  literature  described  herein,  PLASTICS 
offers  the  prepaid  postcard  inserted  hero. 

In  rapidly-moving  times  such  as  these,  keeping  up 
with  every  latest  development  in  one's  field  is  a "must." 
War's  insatiable  demand  for  swifter  production,  and 
the  competitive  drive  toward  lower  manufacturing 
costs  require  that  all  avenues  leading  to  a solution  of 
these  problems  be  explored  thoroughly. 

Each  item  in  this  section  is  keyed  with  a numberv- 
which  should  be  entered  on  the  postcard  to  facilitate 
identifying  the  exact  product,  process  or  publication 
about  which  information  is  desired. 
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is  heated  to  175*  F.  Wear-resistant  qualities  prevent  damage 
from  dragging  the  hose  over  the  floor,  bcing  stepped  on, 
pulled  to  considerable  heights  or  run  over  by  trucks.  It  also 
måkes  possible  saving  of  as  much  as  34  hr  per  1000  sq  ft  of 
surface  treated,  with  a decrcase  of  84  lb  per  plane.  Four  or 
five  coats  of  hot  dope  now  accomplish  what  11  coats  for- 
mcrly  did,  and  finishing  can  be  done  regardless  of  weather. 
Blushing  and  mildew  have  bcen  eliminated (120) 

Plastic  85.7%  Lighter  Than  Cork 

U.S.  Rubber  Co. 

New  York.  N.  Y. 


Plastics  f o a m 
weighing  only  1/7 
as  much  as  cork, 
now  bcing  manu- 
lactured  for  im- 
portant war  uses. 

Important 
peacetime  uses 
toreseen  include 
insulation  for 
trains,  airplanes, 
automobile  s, 
'lomes  and  in 
'ifesaving  equip- 
nent  such  as  life 
;>reservers  and 
loats  and  as 
•uoyancy  units  on 
1 1 e a s u r e craft, 
providing  extreme 
buoyancy  in  combination  with  a minimum  of  weight.  ■ 

Although  buoyant,  the  material  is  scini-rigid.  Because  it 
contains  so  much  air  space,  it  has  good  insulation  and 
sound-deadening  propertics  in  comparison  to  its  weight, 
which  is  less  than  1 yi  pcf,  and  can  be  made  to  weigh  as 
little  as  pcf. 

The  new  produet  is  called  Flotofoam  because  of  its  extraor- 
dinary  buoyancy  (121) 

ActyUc  Tomalo  Slicer 

Jack  E.  Wingate 
3841  N.  High  St. 

Columbus.  O. 

Purpose  of  the  unit  is  to  effeet  a 20-to-l  saving  in  time  over 
the  usual  method  of  hand-slicing,  also  to  salvage  by  neat-slicing 
the  two  end  pieces  ordinarily  discarded  when  the  hand  method 
is  used.  (See  photo  in  "Plastics  At  Work”  section  in  this 
issne.) 

Inventor  plans  to  produce  the  unit  in  different  colors  and  in 
two  modcls — lighter  onc  for  homes,  heavier  for  restaurants. 

Note  the  double-acting  hinge  which  permits  forward-back- 
ward  motion  as  well  as  up-and-down  in  slicing;  also,  the  point 
on  the  hlades  which  facilitates  piercing  the  tomato  and  pre- 
vents  slippage (122) 
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New  Aliphalic  Derivatives 

Connecticut  Hard  Rubber  Co. 

New  Haven,  Conn. 

Compounds  consisting  of  the  even-numbered  normal  hydro- 
carbons  from  Cg  through  Cjg  and  the  corresponding  olefin 
alcohols,  ethers,  mercaptans,  thioethers,  disulfides,  and  sulfonic 
acids,  developed  as  a result  of  research  in  synthetic  rubber 
Most  of  these  new  Chemicals  are  available  in  commercial 
quantities  and  are  supplied  in  various  grades  from  technical  to 
"fine  chemical”. 

The  saturated  n-alkanes  are  suggested  for  use  as  organic 
intermediates,  laboratory  solvents,  and  as  standard  hydro 
carbons.  The  olefins,  with  the  double  bond  at  the  first  carbon, 
are  interesting  in  organic  synthesis,  particularly  as  a starting 
material  for  dispersing  agents,  resins  and  oil  additives.  Certain 
branch  chain  olefins,  isomeric  with  the  n-compound  of  this 
series  are  available  for  laboratory  research.  The  alcohols  arc 
also  suggested  as  intermediates  for  chemical  synthesis. 

The  aliphatic  ethers  are  an  interesting  series  which  can  be 
used  as  plasticizers,  impregnating  agents,  solvents  and  heat 
transfer  liquids. 

The  high-purity  aliphatic  mercaptans  present  possibilities  as 
polymerization  conditioncrs,  intermediates  for  synthesis,  cor- 
rosion  inhibitors,  oil  additives  and  flotation  agents. 

The  thioethers  and  the  disulfides  are  suggested  for  use  as 
plasticizers.  stabilizers,  oil  additives  and  flotation  agents.  (123) 


"Slyron"  Test  Equspment  Covers 

Eimer  E.  Mills  Corp. 

Chicago.  111. 

Application  of  Slyron  (Dow  polystyrene)  for  gable  type 
covers  on  serologieal  bath,  used  by  the  Army  Medical 
Corps  for  use  in  Wassermann  and  Kahn  tests  of  blood 
samples  at  constant  temperature  of  37*  C and  56*  C.  The 
cover  was  designed  by  the  Precision  Scientific  Co.,  manu- 
faeturers  of  laboratory  equipment. 

Advantage  of  Slyron  in  this  application  aside  from  its 
toughness,  transparency  and  resistance  to  corrosion,  is  low 
coefficient  heat  transfer,  which  makes  a good  thcrmal  in- 
sulator  allowing  the  maintenance  of  constant  temperature 
inside  the  water  bath. 

The  cover  allows  condensation  of  moisture  to  run  down 
the  side  of  the  covers  and  drop  off  into  the  water  bath 
instead  of  into  the  test  tubes  as  occurred  with  old  type 
materials  used  (124) 


All-Plastics  Collapsible  Cup 

Plastic  Molded  Products.  Inc. 

Los  Angeles,  CalU. 

Known  as  the  Zip-Sip 
collapsible  drinking  cup, 
this  produet  is  a modern 
version  of  the  familiar 
folding  cup  of  pre-war 
years. 

It  is  produced  of  Tenile 
1 using  a 2-unit,  10-cavity 
mold  and  east  on  a 12-oz 
lester. 

The  cup  has  a dust-re- 
pellent  lid,  and  folds  into 
a small  compact  unit  which 
fits  into  any  purse,  pocket  or  lunchbox (125) 

Reinforced  Fiberglas  for  Helicopter  Cabin 

U.  S.  Rubber  Co. 

Mishawaka.  Ind. 

A fiberglas  material  (laminated  and  reinforced  with  ther- 
mosetting  resin)  which  forrns  the  basic  cabin  strueture  of 
the  Sikorsky  R-6  helicopter,  an  aireraft  used  for  a variety  of 
war  purposcs.  (Photo  left). 

Weighing  half  as  much  as  aluminum  of  a siinilar  thick- 
ness,  the  material  also  offers  high  tensile  strength,  rigidity, 
ability  to  withstand  strains  and  excessive  vihration,  non- 
conduction  of  electricity,  resistance  to  gasoline,  oils,  acids, 
most  alkalis,  atcohol  and  fungus  growth.  After  blows,  it 
returns  to  normal  position  without  permanent  distortion. 
It  retains  all  ordinary  properties  in  sub-zero  climates  as  well 
as  in  tropical  arras. 
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The  material  is  described  as  the  first  use  of  laminated 
plastics  on  a production  basis  in  this  type  of  construction. 
Another  use  is  as  a support  for  bullet-sealing  fuel  cells  in 
all  types  of  combat  planes (126) 


Plastics  Auto  Tire 

Goodyear  Tire  aud  Rubber  Co. 

Akron,  O. 

Already  run  8,000  miles,  the  tire  raises  the  possibility  that 
plastics  will  compete  with  both  natural  and  synthetic  rubber 
in  the  near  future. 

The  tire  is  made  of  Plioflex,  new  elastic  plastics  material 
developed  by  Goodyear.  Perfection  of  Plioflex  was  first  an- 
nounced  last  summer  at  the  time  of  the  dedication  of  Good- 
year’s  new  laboratory  in  Akron.  Since  then  a wide  variety  of 
applications  of  the  material  have  been  investigated  of  which 
its  possible  use  for  automobile  tires  is  only  one. 

Plioflex  is  the  first  elastic  plastic  capable  of  being  vulcanized 
during  molding  operations.  It  can  be  handled  in  hot  molds 
exactly  like  natural  rubber. 

Tests  have  already  demonstrated  that  it  is  supcrior  to  nat- 
ural rubber  in  that  it  is  not  affected  by  the  sun’s  rays,  while 
natural  rubber  is  highly  sensitive  to  the  ultra-violet  radiation 
of  the  sun  and  for  this  reason  the  life  of  many  rubber  prod- 
ucts  is  greatly  shortened  by  exposure.  This  defect  of  natural 
rubber  means  that  in  the  construction  of  automobile  bodies 
where  molded  natural  rubber  is  used  for  weather-stripping  on 
the  windows,  it  has  been  found  necessary  to  provide  metal 
coverings  to  protect  the  rubber.  Thus,  Plioflex  could  be  used 
as  garden  hose.  The  Goodyear  Research  Laboratory  has  pro- 
duced  a flexible  garden  hose  of  Plioflex  so  light  that  a small 
child  can  easily  pull  it  around  a lawn.  This  is  possible  be- 
cause the  hose  can  be  made  without  the  inclusion  of  fabric 
which  adds  to  the  weight  and  awkwardness  of  the  ordinary 
garden  hose. 

Other  potential  uses  include  a great  variety  of  automobile 
and  electrical  parts  now  molded  from  rubber,  all  sorts  of  hose 
and  tubing,  shoe  heels  and  soles,  and  coated  fabrics (127) 


"Vinylite"  Storm  Sash  Seal 

Bakelite  Corp. 

New  York,  N.  Y. 


A storm  sash  seal  made  of  Vinylite  elastomeric  compound 
which  effectively  prevents  any  leakage  of  heat.  Rubber  seals 
subjected  to  sunlight  and  interior  heat  stick  to  the  window 
frame,  while  felt  seals  absorb  moisture  and  relay  it  to  the 
jambs.  The  Vinylite  does  neither,  and  can  be  used  even  against 
papered  returns  without  marring  the  paper.  It  fits  snugly 
against  irregular  spaces  to  seal  all  openings  and  retains  resil- 
ience  even  after  lengthy  use.  Installation  of  the  seal  is 
illustrated  above (128) 


A New  Low-Cost  DURO  Quality 
SHAPER,  CARVER,  ROUTER 

This  new  three-in-one  Router,  Carver  and  Shaper  has  proven  a boon  to  metal* 
working  shops.  It  is  ideal  for  routing  non-ferrous  metals  and  many  other  operations. 
Can  be  set  up  for  time-saving  duplicate  routing  and  veining. 

Combines  high  speed  (20.000  R.P.M.)  power  (1200  watts  at  the  spindle)  and  solid, 
heavy  construction  that  gives  smooth,  vibrationless  cutting.  Is  extremely  flexible — 
can  be  transformed  quickly  into  a Shaper.  Standard  equipment  handles  lA",  5/16" 
and  bits  for  routing — 5/16"  and  V6"  shaper  cutters.  Has  many  special  features 
including:  Speci«:lly  designed  G.  E.  Universal  Motors,  New  Departure  Precision  ball 
bearings,  precision  machining  throughout:  Table  can  be  instantly  adjusted  to  any 
height  without  holding  foot  pedal.  Chuck  is  part  of  spindle  and  holds  adaptor  and 
cutter  extremely  close  to  work  thus  preventing  whip.  Many  other  exclusive  features. 
Unusually  low-priced. 

Send  for  DURO  CATALOG 


DURO  METAL  PRODUCTS  COMPANY 
2652  N.  Kildare  Ave.,  Chicago,  III. 

Gentlemen:  Please  send  me  FREE  copy  of  latest 

DURO  Cataloq  givino  full  spee  fleations  on  new  DURO 
Shaper-Carver* Router  and  other  DURO  Machine  Tools. 


Name  . . 
Address 
City 


Zone  2 State. 


Giving  full  apeoiiications  and  prices 
w on  the  DURO  Shaper  — Carver  — 
Router  and  other  DURO  Quality 
Machines  including  Drill  Presses,  Cir* 
cular  Saws,  Band  Saws,  Flexible 
Shafts,  Lathes,  Sanders  and  Electric 
Drill». 
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Literature  fteview 


Geon  Lalex  Bulletin 

B.  F.  Goodrich  Co. 

Akion,  O. 

Contains  general  properties  and  compounding  information 
on  the  latex,  a true  colloidal  solution  of  Geon  vinyl  chloride 
resin  in  water  without  using  any  organic  solvents.  The  nature 
oi  Geon  latex,  its  stability,  physical  properties,  compounding, 
including  the  admixture  of  water  soluble  liquids  or  water  sol- 
uble  or  dispcrsible  solids  with  the  latex,  and  suggested  formu- 
lations  are  discussed.  The  vinyl  chloride  latex  development 
was  announced  by  the  company  several  months  ago  and  ex- 
pands  the  field  in  which  these  resins  can  serve (129) 

Casting  "Tenite  11"  for  Tools 

Tennessee  Eastman  Corp. 

Kingsport.  Tenn. 

Describes  the  casting  of  this  thcrmoplastic  material  for  indus- 
trial  tools.  Issucd  for  the  benefit  of  tool  engineers,  the  book- 
let  should  be  of  particular  interest  to  aviation  companies  and 
other  industries  engaged  in  the  forming  of  sheet  metal. 

Plastic  forming  tools,  according  to  the  booklet,  are  pre- 
ferred  to  metal  ones  in  many  cases  because  of  their  relatively 
low  cost,  time-saving,  and  lighter  weight,  showing  their  most 
pronounced  advantage  in  tool  parts  that  must  fit  mating  con- 
tours,  sincc  double-compound  curves  can  be  east  as  easily  and 
quickly  as  flat  surfaces. 

The  booklet  points  out  that  forming  tools  such  as  “drop- 
hammer  punches  and  forccs  and  draw  rings  for  double-action 
draw  presses  are  east  in  Tenite  II  from  the  dies  with  which 


Physical  Properties  of  Tenite  II  Melt  Cast  (Formula  236-S5) 


TEST  PROPERTY 

CONDITIONS  RANGE 

ASTM  Relative  *Speci-  *Supe- 

Test  Tamp.  Humid-  fication  rior 

Mathod  (*F)  ity  {%)  Value  Valua 


remperaiura  fr) D54?-43 77 50_.  243 

Specific  grnvity__ 77  __50_  | 15 

Hardnen  (Rockwell  R «cal»)...  022?  . 77  ’ tn  ~ j7 

Elongation,  2"  gage  (%} D438  42T 77 50  , 78." 

Irod  Impact  Strength  (Ft— 

Ib/ln  of  Molded  Notch) D2S6-4IT— — 40 | 5_ 

_ ..  77 40 sj 

Tensile  strength  (psi) D638-42T 77 J0_ 1100 

ISO _5Q0 

Flexural  strength  (psi) D450-42T.__.77 So  l 1100 

Modulus  of  elasticity 

(psi  X 108) 77 J0. .0.38 

140 0.18 

Distortion  under  heat  (*F) D448-4IT ioo 

Deformation  under  load 

(cold  flow) 122 4?.7_ 

Water  absorptlon  (24  Hr 
immersion) 

Total  (%) 0570-42. 77 I* 

Soluble  matter  lost(%) D570-42 77 0.4 

Accelerated  aging — 72  Hr — 

Weight  lost  (%) 180 .3.3 . 


.42.0 


_l  .4 

...0.1 


22 


(*)  The  figures  in  these  two  columns  represent  the  high  and  the  low  value  of 
each  property  to  be  anticipated  as  the  average  for  the  number  of  speeimens 
reguired  by  the  ASTM  method  of  making  the  determinetion. 


they  are  to  be  used.”  These  tools  are  made  by  “casting  a 
molten  plastic  into  or  around  finished  shapes  or  models.”  The 
booklet  gives  a detailed  description  of  the  procedure  to  be  fol- 
lowed  in  casting  Tenite  II,  with  specific  reference  to  the  cast- 
ing of  a drop-hammer  punch. 

It  is  stated  that  Tenite  II  will  form  sheet  metal  into  the 
corners  of  a die  without  becoming  rottnded  as  do  lead  and 
soft  metal  alloys;  can  be  cast  to  finished  size  in  the  die  with- 
out the  scraping  and  polishing  which  is  nccessary  with  metal 
punches;  has  greater  strength  than  other  thermoplastics  used 
for  casting;  is  relatively  unaffected  by  temperature  changes; 
the  composition  may  easily  be  made  harder  or  softer ; and  the 
finished  casting  is  easily  machined (130)  , 
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RETAILERS'  HANDBOOK  ON  PLASTICS, 
by  the  SPI  and  National  Retail  Dry  Goods  Association, 

New  York,  N.  Y. 

Designed  to  reach  the  NRDGA’s  6000  member  store  execu- 
tives,  this  handbook  will  be  published  in  complete  form  in  the 
December,  1944,  issue  of  that  association’s  publication,  The 
Bulletin,  after  which  it  will  become  available  in  bound  form 
to  the  public. 

It  is  the  intention  of  the  organization  to  use  this  volume  as 
a permanent  technical  reference  for  retailers.  Topics  to  be 
covered  include  the  retailer’s  responsibility  in  merchandising 
plastics;  a summary  of  basic  processes  and  materials  included 
in  the  plastics  industry;  a description  of  industry  organiza- 
tion; a list  of  developments  from  1943  to  1944;  promotion  ideas; 
sales  training  aids ; a glossary  of  terms ; and  a description  of 
the  SPI  and  its  functions. 

• 


RHEOLOGY, 

by  G.  W.  Scott  Blair,  F.I.C.,  F.  Inst.  P. 

A study  of  the  science  of  plastics  flow,  elasticity  and  matter 
deformation  with  particular  reference  to  synthetics,  particu- 
larly  plastics  and  rubber,  foods,  oils,  gases,  metallurgy,  hydro- 
and  aero-dynamics,  biology  and  many  other  industrial  mate- 
rials. Rheological  phenomena  and  their  measurement  and  inter- 
pretations  are  thoroughly  discussed. — The  Pitman  Publishing 
Corp.,  New  York,  N.  Y.  201  pages,  $4. 

• 

PLASTIC  HORIZONS, 

by  B.  H.  Weil  and  Victor  J.  Anhorn. 

if  more  books  of  this  type  were  written,  the  public  would 
have  a much  clearer  conception  of  what  plastics  are  and  do 
than  it  does  today.  Here  is  an  easy-to-read  volume,  which  still 
presents  all  the  basic  chemical  facts  one  must  know  in  order 
to  understand  plastics,  including  the  formulae  of  various  sub- 
stances  and  drawings  of  machinery  and  equipment  used  in 
Processing. 

The  style  of  writing  throughout  is  breezy  and  interest-holding 
— a noteworthy  accomplishment  when  dealing  with  a basically 
technical  subject.  Of  particular  importance  is  the  chapter  on 
“Plastics  in  a World  at  War,”  showing,  among  other  things, 
the  role  of  plastics  in  coating  the  cables  used  to  combat  mag- 
netic  mines,  and  in  providing  musical  instruments  which  can 
stand  all  climates  from  Arctic  cold  to  African  heat  (see  article 
“There’s  Music  in  Plastics!”  in  this  issue). 

One  particularly  handy  chart  appears  in  the  chapter  "Plastics 
and  the  Future,”  giving  a handy  comparison  of  various  physical 
and  chemical  characteristics  of  13  types  of  plastic  materials  in 
a form  which  is  easy  to  grasp.  Values  of  1 through  10  are 
given,  with  general-purpose  phenolic,  for  example,  rating  10 
in  impact  strength,  as  against  1 for  aceto-butyrate. — The  Jaques 
Cattell  Press,  Lancaster,  Pa.,  169  pages,  $2.50. 

• 

CUMULATIVE  INDEX  TO  THE  CHEMICAL  FORMULARY 

A comprehensive  index  covering  all  the  formulae  contained 
in  the  six  volumes  of  The  Chemical  Formulary.  Arranged  in 
strict  alphabetical  order  to  facilitate  quick  reference,  the  index 
is  also  cross-referenced  throughout. 

The  formulary  contains  close  to  4000  pages  of  formulae  for 
use  in  a wide  variety  of  industries,  thus  making  the  index 
an  essential  adjunct. — Chemical  Publishing  Co.,  Brooklyn,  N.  Y., 
$4. 
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Whether  for  simple  diols  or 
scoles,  our  skill  in  injection  molding  or  fabri- 
cating  is  at  your  call  in  the  development  and 
production  of  your  requirements.  Your  inquiry 
will  have  our  immediate  attention. 


G.  FELSENTHAL  & SONS 


4124  W.  GRAND  AVE.  • CHICAGO  51,  ILLINOIS 
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‘ Lacking  Precision  In  The  Matter 
All  Were  Lost  . . . . ” 

Addison 


PRECISION  injection  molding 

achieved  in  this  plastic  detonator  cap 


container: 


molded 
plastic g 
by  Kirk 


P.rf.rl  down,  wiih  rorre.t  tem.loa  to 
proveot  arcldentol  opcnlng. 

Elaot  dimeaoloo  ond  drpth  pugo 
T ranoparonr  jr 

Walorproof.  Shotk-proof  ond  W.rp- 
proof  quallUe. 

KIRK  engineering,  from  design 
to  final  injection  molding,  has 
accomplished  a hitherto  well- 
nigh  impossible  feal.  Detonator 
cap  containers  are  vital  equip- 
ment — and  this  practically  inde- 
structible  plastic  container  is  a 
titne-saver,  a trouble-saver,  a 
life- saver . . . produced  by  KIRK 
many,  many  times  faster  than 
now  out-dated  containers  of 
other  materials  were  made.  Per- 
haps  KIRK  Plastic  Engineering 
can  help  you  sol  ve  your  produc- 
tion  problem  . . . write  us  . . . 

no  obligation. 


aUeCi 

A 


THERMOPLASTIC 


SCRAP 


MATERIALS 


Leading  the 


held  for  more  *CETAYE— IUTYRATE— 4TYRENE 

than  20  yearsf  ETHYL  CELLULOSE  — ACRYLIC 
■ad  VINYL  RESINS  . . . 


WE  RE-PROCESS  for  YOU  — OR  BUY  from 
YOU:  We  reclaim  thermoplastics  that  are  off-size 
or  off -standard,  including  factory  residuea  or  scrap. 

TURNING  WASTE  INTO  USABLE  MATE- 
RIAL:  We  are  a source  of  supply  for  manufac- 
turers  who  need  clean  and  graded  re-processed 
plastics.  These  are  suitable  for  many  applications 
where  VIRGIN  materials  are  not  eaaential  or 
CANNOT  BE  OBTAINED. 


Write  for  deteilr— 

GERING  PRODUCTS,  INC. 

North  Sovonth  St.  & Monroe  Avo. 


KENILWORYH,  N.  i. 

07  WIST  MONROE  STREET.  CHICAGO  J.  111. 


association 


ctivities 


5PI  Creates  Public  Relations  Department 

A full  time  public  relations  depart- 
ment  under  the  direction  of  Albert 
Pfaltz  has  been  established  by  SPI. 

For  the  past  8 years  a member  of 
the  senior  staff  of  the  National  Elec- 
j trical  Manufacturers  Association.  Mr. 

Pfaltz  was  active  in  NEMA  publicity, 
business  development  programs  and 
| postwar  planning,  and  was  editor  of 
the  Adequate  Wiring  Reporter,  news- 
| paper  of  the  National  Adequate  Wir- 
ing Program. 

The  Public  Relations  Department 
will  release  articles  for  publication 
in  the  trade  press  and  in  general 
circulation  publications,  and  will  re- 
port on  developments  in  the  industry  of  specialized  and  general  I 
interest,  slanted  to  acquaint  particular  industries  and  the  public 
with  plastics.  ‘'Deglamorization”  will  be  a keynotc  of  ma- 
terial released. 

Radio  programs  will  be  scheduled  to  augment  the  activity, 
and  a service  will  be  maintaincd  for  authors  who  are  w ri  ting 
articles  on  plastics  to  see  that  they  are  provided  with  factual  \ 
information.  Magazines  and  newspapers  will  be  informcd  f 
that  SPI  will  assist  them  in  seeing  that  corrcct  data  on  the  ; I 
industry  is  provided. 


$ 1000  Baekeland  Award 

Recognition  of  the  accomplishments  of  American  chemists  I 
under  40  years  of  age  is  the  aim  of  a biennial  award  of  $1000  I 
to  be  offered  by  the  North  Jersey  section  of  the  American  I 
Chemical  Society,  with  the  co-operation  of  Bakelite  Corp.,  I 
New  York  City,  begitming  in  May,  1945. 

The  award,  which  will  include  an  inscribed  gold  medal,  will  I 
be  made  for  outstanding  work  in  the  field  of  pure  or  indus-  I 
trial  chemistry.  A jury  of  at  least  fivc  members  will  make  I 
the  selcction.  Nominations  for  the  award  will  be  reccivcd  by  I 
the  chairman  of  the  section  not  later  than  Decembcr  1 of  the  I 
year  preceding  the  award ; announccment  of  the  recipient  will  I 
be  made  at  the  regular  February  mccting  of  the  section. 


Adhesives,  Plastics  Manufacturers  Merge 

The  Resin  Adhesivc  Manufacturers’  Association  and  the  ; 
Plastics  Material  Manufacturers’  Association  have  mergcd, 
with  the  former  assuming  the  status  of  a division  within  the 
latter  in  handling  tcchnical  matters  relating  solely  to  resin  f 
adhesives.  All  but  three  member  corporations  of  the  RAMA 
were  already  members  of  the  PMMA. 

PMMA,  ASTM  Joln  in  MIT  Research  Project 

A study  of  the  fundamental  engineering  properties  of  plastics  I 
with  a view  to  developing  better  testing  methods  has  been  , 
launched  by  the  Plastics  Materials  Manufacturers’  Association  | 
at  the  Massachusetts  Institute  of  Technology  under  the  direc-  " 
tion  of  Robert  S.  Williams,  deputy  dean  of  engineering.  Guid-  I 
ance  is  to  be  furnished  by  the  American  Society  for  Testing  J 
Materials. 

Display  Fixtures  from  Douglas  Flr  Plywood 

How  to  build  your  own  display  fixtures  from  this  type  of  H 
material  is  describcd  in  a 20-page  bulletin  reccntly  issued  by  fl 
the  Douglas  Fir  Plywood  Association,  Tacoma,  Wash.  Pur-  I 
pose  of  the  pamphlet  is  to  provide  suggestion»  for  modem  H 
retail  store  owners,  featuring  the  increased  use  of  low  backs — I 
fixtures  and  scrccns — in  show  windows,  to  give  a view  of  the  | 
interior  from  the  street  and  permit  more  daylight  in  the  store.  I 
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Whitlock  Outlines  Molding  Problems 

"A  large  percentage  of  molding  culls  which  find  their  way 
into  the  scrap  barrel  have  gone  there  because  of  inadequatc 
knockout  arrangements  and  fixtures  which  are  just  as  neces- 
sary  to  a successful  molding  job  as  is  the  mold  itself.”  This 
statement  highlighted  a recent  talk  given  by  Carl  H.  Whitlock, 
Detroit  branch  manager  of  the  Monsanto  Chemical  Co.,  before 
the  Cleveland  SPE  section. 

He  discounted  the  promise  of  radio  frequency  in  pre-heating 
of  molding  compounds  on  the  grounds  that  its  Cost  is  excessive. 
Describing  the  increase  in  demand  for  high-impact  molding 
materials  for  war  uses  as  “tremendous,”  he  stated  that  this 
necessitated  changes  in  mold  operation:  e.g.,  the  use  of  higher 
pressures  to  permit  finishing  of  the  part  so  as  to  remove  flash 
at  the  parting  line ; and  the  use  of  steam  channels  and  other 
heating  facilities  to  eliminate  cold  spots  in  mold  resulting 
from  speeding  up  of  molding  cycles. 

Mr.  Whitlock  pointed  out  that  materials  selected  for  transfer 
molding  should  have  a fairly  slow  and  gradual  polymerization 
cycle;  that  standard  materials  cannot  be  used  with  success  for 
jet  molding,  and  the  most  molders  have  found  it  necessary 
to  add  some  form  of  lubrication  to  make  the  material  flow 
through  the  nozzle. 

Mold  design,  he  said,  has  progressed  to  the  point  where 
the  molding  characteristics  of  compounds  must  be  carefully 
considered  and  the  mold  designed  accordingly.  This  was 
not  the  case  several  years  ago,  when  the  only  factors  in 
molding  compounds  recognized  by  the  mold  designers  were 
the  type  and  bulk  factor  of  the  material.  Molds  were  pro- 
duced  for  the  sole  purpose  of  molding  a part  to  a desired 
shape  to  within  reasonable  tolerances. 


Reduces  Lacquer  Costs 

A saving  in  solvent  and  reduction  in  number  of  finishing 
coats  has  been  achieved  by  using  nitrocellulose  lacquers  of 
increased  solids  content  at  spraying  viscosity,  according  to 
William  Koch  in  a talk  before  the  division  of  paint,  varnish 
and  plastics  chemistry  at  the  meeting  of  the  American  Chem- 
ical Society  recently  in  New  York.  This  development,  which 
reduces  the  cost  of  lacquer  applications,  does  not  sacrifice 
the  high-quality  performance  of  nitrocellulose  lacquers.  The 
solids  content  of  these  materials,  Mr.  Koch  showed,  can  be 
increased  by  using  lower-viscosity  type  nitrocelluloses  and 
larger  proportion  of  non-oxidizing  alkyd  resins  with  either 
a more  active  solvent,  or  by  applying  the  lacquer  by  a hot- 
spray  method. 

The  results  obtained  by  using  each  method  were  found 
to  be  cumulative  when  two  or  more  were  used  at  the  same 
time.  The  percentage  increase  in  solids  content  ranged  as 
high  as  114%  by  combining  the  four  above-mentioned  meth- 
ods  of  increasing  solids  content. 

Nitrocellulose  lacquers  dry  rapidly  to  a hard  film  without 
necessity  of  baking;  also  have  good  resistance  to  tempera- 
ture  change,  scuffing  and  printing,  are  easy  to  finish. 


SPI  Plastics  Pioneer s Plan  Nov.  12  Meeting 

A dinner  meeting  for  Sunday  evening,  November  12,  is 
planned  by  the  Plastics  Pioneers  of  the  Society  of  the  Plastics 
Industry  preceding  the  Society’s  Fall  conference  at  the 
Waldorf-Astoria  in  New  York,  November  13  and  14. 

Arrangements  for  the  meeting  have  been  made  by  W.  L. 
Kelly  of  the  General  Industries  Co.,  Chicago;  John  Rossiter 
of  Michigan  Molded  Plastics,  Inc.,  Dexter,  Mich. ; and  H.  S. 
Spencer,  chairman  of  Plastics  Pioneers. 


St.  Louis  SPE  Studies  Electrical  Field 

“Plastic  Chemistry  in  the  Electrical  Industry”  was  the  sub- 
ject  of  a monthly  meeting  held  recently  by  the  St.  Louis  SPE 
section  at  which  a talk  was  given  by  W.  C.  Goggin  of  Dow 
Chemical  Co.  on  this  topic. 

Officers  recently  chosen  by  the  Plastics  Club  of  St.  Louis 
were  as  follows:  J.  Kenneth  Craver,  Monsanto  Chemical  Co., 
president;  Harrell  Creasey,  Emerson  Electric  Manufacturing 
Co.,  vice-president ; Raymond  E.  Lange,  Solvents  and  Chemi- 
cal Division,  Fuel  Oil  Co.  of  St.  Louis,  secretary;  and  Herman 
Buergler,  Brass  and  Copper  Sales  Co.,  treasurer. 


THIS  SYMBOL  IS  A PROMISE 
OF 

ECONOMY 

EFFICIENCY 

PRECISION 

COMPRESSION  and  TRANSFER 

MOLDING 

Breyer  Molding  Company  Offers 
Complete  Facilities  in  the  Pro- 
duction  of  Compression  and 
Transfer  Molded  Plastics 
Products 

We  Operate  Our  Own  Tool 
and  Mold  Making  Department 

Your  Inquiry  Is  Invited 

A BREYER  PLASTICS  ENGINEER  WILL 
ANALYZE  YOUR  PRESENT  AND  POST 
WAR  PROBLEMS 

★ DESIGNING  ★ 
ir  ENGINEERING  ir 
ir  PRODUCTION  ★ 


BREYER  MOLDING  CO. 


SX 


cticjn 
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An  88%  reduction  in  glue  curing  time  required  for  hs 
PBM  Mariner  arnmunition  boxes  has  been  effected  by  Glenn 
L.  Martin  Co.  wood  shop  employes  through  the  develop- 
ment of  a new  device  which  operates  on  the  “toaster”  prin- 
ciple,  using  direct  application  of  heat.  (Photos  below.) 

The  old  method,  which  took  3 hr,  involved  assembling  the 
boxes  on  jigs  and  baking  them  in  a curing  oven  for  2-4  hr. 
The  new  dcvice,  which  cuts  the  time  to  IS  min,  consists 
of  two  jigs.  On  one  is  assembled  the  tops  and  bottoms  of 
the  arnmunition  boxes.  The  bottom  is  then  placed  on  the 
sccond  jig,  where  the  four  sides  of  the  box  have  been  assem- 
bled and  angles  glued  to  corners.  The  device  is  closed, 
clamps  placed  in  position  and  pressure  screws  turned, 
forcing  parts  of  the  assembly  solidly  to  the  heat  box.  A 
220  v electric  air  strip  heater  is  completely  enclosed  in 
refractory  material,  encased  in  a steel  sheath  and  covered 
with  masonite  to  provide  120°  F heat  without  scorching  the 
wood.  Low  temperature  is  thermostatically  controlled 
throughout  the  curing  process  to  maintain  uniform  gluing. 
The  assembly  can  be  observed  through  the  curing  cycle. 


Amperex  Electronic  Corp.,  Brooklyn,  formerly  Ampercx 
Electronic  Products,  has  become  affiliated  with  North 
American  Philips  Co.,  Inc.  New  directors  and  officers  of 
the  former  are:  A.  Senauke,  president;  Nicholas  Anton, 
vice-president,  manufaeturing;  and  Samuel  Norris,  viec- 
president,  sales. 

• 

Short  cuts  in  developing  a new  resin  ester  from  test 
tube  to  full-scale  plant  operation,  which  cut  the  time  in- 
volved from  the  usual  1-2  years  to  as  little  as  1 month, 
have  been  achieved  by  Hercules  Powder  Co.,  according  to 
announcement  at  the  ACS’  recent  annual  meeting  in  New 
York  City. 

• 

Thermoplastic  laminates,  based  on  cellulose  derivatives 
with  varied  fillers,  have  an  extensive  post-war  future  in 
semi-structural  aireraft  parts,  housings,  electrical  insulation, 
boats,  luggage  and  furniture,  according  to  C.  W.  Eurenius 
of  the  same  company  in  a talk  at  the  meeting. 


U.  S.  Plywood  Corp.  announces  the  sponsorship  of  an 
architcctural  competition  for  the  ideal  post-war  average 
American  home  in  conjunction  with  the  magazine  “Arts  and 
Architecture.”  Prizes  total  $2500,  ineluding  a first  prize  of 
$1250.  Closing  date  for  entries  is  December  20.  Types  of 
materials  used  in  construction  are  not  limited. 


Top»  and  bottoms  oi  the  plywood  arnmunition  boxøa  at  G.  L. 
Martin  Co.  ars  cursd  In  a device  resomblinq  a sandwich  grill» 


The  tscood  stsp  is  to  placs  the  sntlr»  arnmunition  box  In  a 
sscond  "toaster".  this  one  ot  the  automatic  pop-up  type 


All  stock  and  other  securities  of  the  Universal  Oil  Prod- 
ucts Co.,  Chicago,  a leading  research  and  development 
organization,  would  pass  to  the  American  Chemical  Society 
under  the  terms  of  a gift  offered  by  the  company,  it  was 
announced  by  Dr.  Thomas  Midgley,  Jr.,  ACS  president, 
at  the  group's  recent  annual  dinner  at  the  Waldorf-Astoria. 

Value  of  the  Universal  Oil  Products  Co.  is  estimated 
at  from  $10,000,000  to  $15,000,000.  The  firm's  income,  which 
would  be  used  for  research  under  the  direction  of  the 
society,  averages  $1,000,000  a year. 

The  company  is  owned  by  Phillips  Petroleum  Corp., 
Shell  Oil  Co.,  and  the  Standard  Oil  Companics  of  Cali- 
fornia, Indiana  and  New  Jersey,  and  the  Texas  Co. 

Results  of  the  research  will  be  published  and  made  avail- 
able  to  the  public  without  payment.  The  donors  will  have 
no  rights  to  such  results  greater  than  those  of  the  public 
at  large. 

Universal  Oil  Products  organization  is  presently  devoting 
its  entire  efforts  to  the  aviation  gasoline  program,  involving 
six  basic  processes  developed  by  Universal  of  which  there 
are  approximately  seventy-five  installations  in  successful 
operation  in  the  different  refineries  scattered  throughout 
the  nation. 

• 

In  order  to  ease  the  handling  of  allocated  materials  dur- 
ing the  reconversion  period,  the  WPB  has  amended  Order 
M-300,  the  general  Chemicals  order,  making  it  possible  to 
continue  control  over  that  part  of  chemical  distribution 
that  is  essential  for  the  war  effort  without  governmental 
supervision  over  uscs  of  Chemicals  in  the  produetion  of 
specific  eivilian  items. 

Consumers  are  required  to  submit  to  the  supplier  a eerti- 
fied  statement  of  end  use. 

• 

Purchase  of  a 12-acre  plot  for  a postwar  manufaeturing 
plant  in  Anaheim,  Calif.,  for  the  manufaeture  of  plastics 
parts  for  airplancs  is  announced  by  General  Electric  Co., 
according  to  an  announcement  by  W.  H.  Milton,  Jr.,  man- 
ager of  the  Plastics  Divisions. 

• 

The  Mid-States  Gummed  Paper  Co.,  Chicago,  one  of 
the  larger  concernt  in  the  ficld  of  gummed  paper  and  doth  tape 
and  gummed  label  manufaeture,  has  been  acquired  by  Minne- 
sota Mining  and  Manufaeturing  Co.,  St  Paul,  originator  of 
Seotch  tape.  The  purchase  price  was  in  the  neighborhood  of 
$1,000,000,  and  the  acquixition  brings  to  Minnesota  Mining 
171,250  additional  sq  ft  of  plant,  officc  and  warchousc  spacc 
in  the  3-story  property  occupied  by  Mid-States  at  2515  South 
Damen  Ave.,  Chicago,  with  270  ft  of  track  frontage  on  the 
Burlington  Railroad’s  right-of-way. 
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Low-pressure  plastics  lami- 
nates  are  now  used  by  Consol- 
idated Vultee  Aircraft  Corp. 
for  a new-type  portable  oxy- 
gen  bottle  container  for  air- 
craft. The  container  is  a shell- 
like  structure  made  of  cotton 
fabric  impregnated  with  a suit- 
able  phenolic  resin  and  molded 
to  conform  to  the  contour  of 
the  bottle.  Construction  is  of 
the  “orange  peel”  type. 

Before  the  portable  contain- 
er was  developed,  it  was  nec- 
essary  for  each  aircraft  crew 
member  to  carry  a portable 
oxygen  supply  on  his  person 
throughout  the  course  of  a 
high-altitude  flight.  The  bot- 
tle was  usually  attached  to  the 
crewman’s  clothing  by  means 
of  a spring  clip,  which  caused  considerable  discomfort. 

Convair’s  new  container  makes  it  possible  for  the  in- 
dividual crewman  to  hang  his  portable  oxygen  bottle  on 
a suitable  bracket  near  his  flight  station  inside  the  airplane 
as  long  as  he  can  remain  in  one  position  and  breathe 
oxygen  from  the  ship’s  main  supply.  To  protect  the  finish 
of  the  oxygen  bottle,  and  to  prevent  undesirable  vibrations, 
strips  of  felt  are  glued  to  the  inside  contact  surfaces  of  the 
container. 


The  Neville  Co.  discloses  the  opening  of  an  experimental 

pilot  plant  at  Pittsburgh  for  producing  “fool-proof”  samples 
of  resin  and  plasticizing  oils  under  commercial  conditions 
and  in  sufficient  quantities  for  thorough  testing  in  the  plants 
of  prospective  users. 

Developed  by  Lyle  M.  Geiger,  director  of  research  at 
Neville,  the  plant  has  a capacity  of  1500  lb  per  charge.  A 
versatile  arrangement  of  piping  permits  taking  material  to 
and  from  each  piece  of  equipment,  and  the  equipment  is 
set-up  so  that  all  resin  and  plasticizing  oil  production  proc- 
esses  of  the  main  plant  can  be  quickly  duplicated. 

Resins  and  plasticizing  oils,  such  as  PHO,  a plasticizing 
oil,  and  Nevillac  phenol  indene-coumarone,  being  developed 
independently  by  Neville  for  the  trade,  are  also  being  tested 
at  the  pilot  plant,  which  permits  the  working  out  of  the 
most  efficient  production  process  before  bulk  production  of 
a new  development  begins.  This  eliminates  wasteful  experi- 
mentation,  re-runs  and  consequent  loss  while  using  large 
equipment. 

One  important  piece  of  equipment  is  a high  vacuum  still 
where  less  than  l/760th  of  atmospheric  pressure  is  main- 
tained.  Among  other  special  equipment  are  reactor  and 
receiver,  still  feeding  tank  and  still  receivers,  dryer  and 
receiving  tank,  filter  press,  centrifugal,  experimental  still  for 
production  of  softeners  for  synthetic  rubber,  and  storage 
tanks. 

Three  new  plywood  distributing  warehouses  have  been 
opened  recently  by  U.  S.-Mengel  Plywoods,  Inc.,  jointly 
owned  by  The  Mengel  Co.  and  U.  S.  Plywood  Corp.  These 
are  located  at  New  Orleans,  Jacksonville  and  Atlanta.  A 
fourth  was  opened  last  January  at  Louisville. 

• 


The  Chicago  office  of  the  Catalin  Corp.,  reopened  Octo- 
ber  1,  is  located  in  Suite  1119,  221  N.  La  Salle  Street. 
I.  F.  Ferguson,  Mid-west  district  manager,  is  handling  all 
sales  in  the  area  of  Catalin,  east  phenolic  resin,  Loalin, 
polystyrene  injeetion  molding  compound,  Catabond  and 
Catavar,  liquid  phenolic  resins,  and  the  new  high  impact 
lignin  compression  molding  compound,  Catapak. 


• 

Employes  of  the  Worcester  Moulded  Plastics  Co., 

Worcester,  Mass.,  were  recently  awarded  their  third  Army- 
Navy  production  award  with  two  stars  for  high  achieve- 
ment  in  the  production  of  war  material.  The  firm,  according 
to  announcement,  is  the  first  custom  injeetion  plastics 
molder  in  the  country  to  win  such  recognition  for  the 
third  time. 


r 


Used  by  Curtiss-Wright  Corporation  at 
Buffalo  and  St.  Louis  plants 


CURTIS  AIR  CYLINDERS 

Improve  Production,  Save  Man-Power, 
Lower  Production  Costs 


It's  often  a simple  matter  to  powerize  a hand 
operation  with  a Curtis  Air  Cylinder  and  not 
only  increase  production  efficiency,  but  save 
labor,  lower  costs,  and  release  men  for  other 
jobs,  too. 

Illustrated  above  is  a Curtis  Air  Cylinder  used 
to  operate  an  oven  door  at  the  Buffalo  plant  of 
Curtiss-Wright  Corporation — only  one  of  hun- 
dreds  of  lifting,  pulling,  or  pushing  operations 
that  can  be  handled  by  this  equipment. 

Curtis  Air  Cylinders  have  a record  of  unfail- 
ing  service  in  many  industries  due  to  their 
rugged  construction  and  simplicity  of  design; 
they  are  easily  operated  by  women  employes. 
Installation  cost  is  small  and  power  consump- 
tion  low,  using  regular  shop  air  lines.  Because 
of  their  efficiency,  negligible  maintenancc 
expense,  and  long  life,  important  savings  are 
almost  inevitable  wherever  Curtis  Air  Operated 
Cylinders  or  Hoists  are  used. 

Why  not  check  your  plant  to  see  where  Curtis 
Air  Power  can  be  used  to  advantage?  Our  free 
booklet,  “How  Air  Is  Being  Used  in  Your 
Industry,”  will  give  valuable  suggestions.  Send 
for  it  today. 


CURTIS 


ST.  LOUIS  . NEW  YORK  • CHICAGO  • SAN  FRANCISCO  • PORTLAND 


"curtIS  PnIuMATIC  MACH.NERY  D1V1S.ON 

sssKSSa--- 
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• Please  send  roe 
booklet,  “How 
Air  Is  Being  Used 


Name  — 

Firm 

Street...- 


I in  Your  Industry.  city. 
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Recent  announcements  made  by  the  E.  I.  du  Pont  dc 
Nemours  and  Co.  include  the  appointment  of  John  F.  Daley 
as  general  manager  of  the  Pigments  Department,  succeed- 
ing  the  late  Carl  H.  Rupprecht.  Dr.  Robert  Emmett  Burk 
has  joined  the  department  as  special  assistant  to  John  L. 
Brill,  the  department’s  chemical  director.  Dr.  Burk  is  chair- 
man of  the  Committee  on  Catalysis  of  the  National  Re- 
search Council  and  vice  chairman  of  the  petroleum  section 
of  the  American  Chemical  Society. 


MR.  MANUFACTURER 


Let's  talk  about  your  machining  plastics 
problems  ...  No  matter  what  type  plastic 
. . . bakelite,  polystyrene,  dialectene,  cat- 
alin,  lucite,  Plexiglas — (tolerances  hcld 
to  .001  inch). 

Rothco  Products  is  thriving  on  tough 
problems.  Let's  have  a chat  about  yours. 


Rothco  invitei  your  inquiriøt  . . . the 
tougher  the  problem  . . . the  b etter  we 
Ilke  It  . • . Immediate  attontion  a» sured. 


i Rothco  ^PioJucts 


MOR t H IIITM  11*11 
•HiltOllRHll.i  M. 


Harry  Krehbiel  Harriet  E.  Raymond  S.  W.  Antovllle 

Ted  Friberg,  well  known  in  the  field  for  many  years,  has 
joined  the  Industrial  Molded  Products  Co.,  Chicago,  as  plant 
manager.  He  was  formerly  superintendent  of  the  Depart- 
ment of  Plastics  at  the  National  Lock  Co.,  Rockford,  111. 

• 

Harry  Krehbiel  was  elected  president  and  chief  executive 
officer  to  succeed  the  late  William  Thiele.  Mr.  Krehbiel 
has  been  with  the  corporation  for  the  past  13  years,  having 
served  as  a vice-president  and  director  since  1941. 


STMtlKtlH-HKUNHIlHKH  Co. 

o/Wrr/u/M ru/  'Ortr/f/trU 

• ■JICTIOa-tOMPaiUlON 

TBtNSHD  MOtUS  ' ] [I  MtrtliMtPtåSTICS 

lf  WIST  14rn  STMtT wnifcoi  f-Qtfl MWTQH  IQM  f. 


Harriet  E.  Raymond  has  become  assistant  advertising 
manager  of  Celanese  Corporation  of  America  in  charge  of 
the  advertising  of  plastics  and  Chemicals.  She  was  formerly 
advertising  manager  of  the  companv's  Plastics  Division. 

• 

S.  W.  Antoville,  formerly  vice-president,  has  just  been 
appointed  director  of  sales  of  United  States  Plvwood  Cor- 
poration, New  York  City. 


Alan  Mann 

Pcnnsylvania  Coal  Products  Co.,  Petrolia,  Penn.,  manu- 
faeturers  of  Pmacolile  resins  and  adhesives,  announers  the 
appointment  of  H.  E.  Back,  Jr.,  to  the  position  of  director 
of  technical  service,  Resin  and  Adhesives  Division. 

• 

Minnesota  Mining  and  Manufacturing  Co.,  St.  Paul,  au- 
nounces  the  advanccmcnt  of  H.  C.  Kcnyon  from  division 
sales  manager  to  general  sales  manager  of  its  subsidiary, 
the  Inland  Rubber  Corp.,  Chicago. 

• 

The  Board  of  Dircctors  of  the  Catalin  Corporation  of 
America  at  their  regular  monthly  meeting  elected  Alan 
Mann  chairman  of  the  Board  of  Director*.  Mr.  Mann  has 
been  associated  with  Catalin  for  about  11  years  as  patent 
counsel  and  as  a vice-president  and  director. 


H.  C.  Kanyon 
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1"  Dow  Chemical  Co.'s  Plastics  Division  announces  the 

following  changes  in  and  additions  to  its  staff: 

At  Midland,  C.  F.  Cummins,  formerly  of  the  Chicago 
il  office,  will  have  charge  of  plastic  engineering  activities 
in  molding  powders;  R.  J.  Minbiole,  formerly  of  the 
! New  York  office  will  handle  packaging  materials.  P.  W. 

| Simmons  was  also  transferred  from  the  New  York  office 
[ to  handle  protective  coating  materials.  F.  J.  Gunn  of  the 
Midland  staff  assumes  the  handling  of  plastic  raw  ma- 
| terials. 

In  New  York  F.  L.  Brown,  formerly  of  Cleveland,  will 
have  charge  of  all  plastics  engineering  activities  for  the 
Eastern  territory.  Gage  Olcott,  recently  with  Bolta  Co., 
J will  join  the  New  York  staff,  assuming  plastic  engineering 
duties.  At  Cleveland,  E.  R.  Haines,  formerly  of  the 
I company’s  St.  Louis  office,  will  replace  Brown.  At  Chi- 
cago, J.  E.  Russell,  formerly  of  the  Midland  office,  will 
share  with  C.  R.  Webster  the  duties  of  the  plastics  engi- 
J neering  division  there. 

In  the  St.  Louis  office,  E.  E.  Chamberlin,  formerly  a 
N supervisor  of  plastics  fabrication  with  Commercial  Plastics’ 
Midland  branch,  will  replace  E.  R.  Haines. 

• 

Maurice  C.  Bachner,  former  president  and  chairman  of 
| the  board  of  Chicago  Molded  Products  Corp.,  has  announced 
his  retirement. 

* 

J.  V.  Tracy,  formerly  sales  manager  of  Ashcroft  Gauge  divi- 
I sion  of  Manning,  Maxwell  & Moore,  Bridgeport,  Conn.,  and 
9 previously  advertising  manager  of  Consolidated  Ashcroft 
| Hancock  Co.,  has  joined  the  firm  of  Design  Today,  Inc., 
I New  York. 


Richard  R.  Vineyard  has  been  named  director  of  Winner 
I Manufacturing  Co.’s  research  laboratory  at  Trenton,  N.  J. 
i During  the  past  3 years  he  has  acted  as  chief  of  design  for 
Virginia  Lincoln  Corp.,  aircraft  division,  and  production 
I manager  of  Andover  Kent  Aviation  Corp.  His  post  with 
I Winner  will  involve  developing  new  techniques  for  low 
1 pressure  laminating,  and  production  of  contact-type  molded 
I products  requiring  no  heat  or  pressure. 

• 

Dr.  Paul  W.  Ivey  is  now  a member  of  the  faculty  at  the 
Plastics  Industries  Technical  Institute.  The  former  professor 
I of  merchandising  at  the  University  of  Southern  California 
will  lecture  and  give  instruction  in  the  marketing  and  mer- 
I chandising  of  plastics  products. 

• 

A.  L.  Kindsvater  has  been  promoted  to  the  position  of 
purchasing  agent  for  the  Plastics  (formerly  Thermo  Plastics 
I Division)  of  the  Standard  Products  Co. 

• 

As  part  of  an  expansion  program  undertaken  by  Celanese 
Celluloid  Corp.  in  its  Plastics  Division,  W.  Ward  Jackson 
has  been  named  director  of  the  Product  Application  Depart- 
ment, New  York.  Mr.  Jackson  recently  returned  from 
Washington,  D.  C.,  where  he  served  for  almost  2 years  as 
| consultant  to  the  WPB  Chemicals  Bureau. 


R.  R.  Vineyard  Dr.  P.  W.  Ivey  W.  W.  lackson 

Robert  R.  Cole,  vice-president  of  Monsanto  Chemical  Co. 
and  general  manager  of  the  Phosphate  Division,  replaces 
the  late  John  C.  Brooks,  vice-president  and  general  man- 
ager of  the  Plastics  Division,  as  a member  of  the  Board  of 
Directors. 


Official  U.  S.  Signal  Corps  Photograph 


For  successful  operations 
EXPERIENCE  counts  most 


I UST  as  combat  experience  helps  each  new 
victory  mean  more,  cost  less  . . . it's  pro- 
duction experience  at  home  that's  helping 
produce  more  and  better  fighting  equipment 
for  battle  zones. 

And  it's  this  brand  of  experience,  coupled 
with  years  of  valued  prewar  practice  in 
plastics  that  Industrial  Molded  Products 
Company  offers  you. 

To  assure  your  peacetime  product  success, 
why  not  share  this  experience  now  to  plan 
your  production  of  finer  products  with 
plastics. 


w INDUSTRIAL 

MOLDED  PRODUCTS  CO. 

2035  W.  Charleston  St.  Chicago  47,  III. 
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coat  littl*  if  an j mor*  than  atock 
motor*.  Send  in  your  problem 
• . . lor  m better  solution.  Let 
Kimbl*  experta  figur*  with  you. 
All  n**ded  conatructions,  in 
A.C.  or  D.C.,  from  H to  30  H.P. 
Submit  your  problema  today. 
No  obligation.  It  paya. 


Kimblo  Standard  Motors ...  A.  C.  and  D.C. 

Availabl*  in  all  commorcial  aiz*a,  1 to  25  H.P. 
All  typ*s,  aquirrol  cage,  slip  ring  and  diroct 
current  — conatant  and  adjuatabl*  ap**da. 
Sturdy,  drip-proof  conatruction.  Electrically 
w*ld*d  bara  and  *nd  ringa  for  high  *ffici*ncy 
and  troubl*-fr**  performance.  Ball  b*aringa 
• xcluaivoly,  moat  advanced  *ngin**ring. 
Writ*  for  information  and  pricss. 


ELFCTRIC  Dlvfslon  of  Miehle  Printing  Press  & Mfg.  Co. 
2037  W.  Haatifiea  Street.  Chlcacr  8.  Illinola 


YOU  g*t  b*tter  all-round  per- 
formanc*  with  a motor  de- 
aigned  for  your  machine;  r*sulta 
which  cannot  b*  obtainod  by 
adapting  your  machine  to  a 
atock  motor.  Kimbl*  haa  prov*n 
thi*  by  35  y*ar*  of  cuatom- 
building  motors  to  g*t  better 
r «sulta  for  scor*a  of  loading  ma- 
chinery  manufacturors. 

Little  if  a ny  additional  cost. 
Toa  ofton  g*t  many  *oonomi*s 
a s well.  Prompt  attontion  to  your 
n**da  and  prompt  dolie*ri*s. 
Kimbl*  custom-built  motoss 


KIMBLE  MOTORS 


Ikmove  Moisture  /«,«  PLASTICS 

C^uidtfu  and  C^leapfy  ivilh 

NALCO  Jn/ra-gj  LAMPS 


Do  You  Know  ...  all  of  the  advantages  of 
Infra-Red  Ray  Drying  with  Nalco  Drilherm 
Carbon  Filament  Lamps? 

Ute  Nalco  Dritherm  Lamps  for  efficient  re- 
sults  . . . available  in  Intide-Silvered  (self- 
reflecting)  or  dear  glatt  typet. 

Learn  all  of  the  advantaget  of  the  Infra-Red 
procett  for  plattic  dohydration. 

Wr9f  ø lor  y**r  fro#  tayy  •#  "Oryiiif  Problømt  Mod*  lo  ty"  fodary 


>Utfk 


pHor  to  moldlag. 


SJdet  dropped  to  thow  arrang*m*nt 
of  lefra-Aod  ftfM  bask  and  matorlali 
poMing  under  light  coftvoyor  bolt. 


NORTH  AMERICAN  ELECTRIC  LAMP  CO. 

1004  Tyter  Street  St.  Leelt  é.  Mloowrl 
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By  LEWIS  WINNER 

Markøt  Møsøarch  inginøør 


Applications  . . . Methods  . . . Materials 

The  rubber  shortage  not  only  has  prompted  the  adoption  of 
several  types  of  thermoplastics  in  some  industries,  but  has 
opened  a new  and  effective  source  of  supply  that  is  not  com- 
posed  of  mere  substitutes.  This  is  particularly  true  in  the 
cable  industry,  where  Polyvinyl  chloride  is  rapidly  replacing 
the  use  of  pure  rubber.  It  is  estimated  that  close  to  25%  of 
the  cables  now  being  fabricated  are  insulated  or  sheathed  with 
thermoplastic  materials. 

In  polyvinyl  chloride,  cable  specialists  appear  to  have  found 
a material  that  offers  the  greatest  number  of  useful  properties. 
There  are  other  thermoplastics  applicable,  but  their  effective* 
ness  lies  only  in  specific  fields.  For  instance,  the  softening 
point  of  some  thermoplastics  such  as  polythene,  have  a sharp 
softening  point  of  about  105°  C whereas  polyvinyl  chlorides 
pass  through  a consistently  varying  change  of  state  as  the 
temperature  is  adjusted.  The  softening  point,  therefore,  can 
only  be  found  by  arbitrary  standards. 

Oddly  enough,  the  problem  of  elasticity  is  not  a major  onc  in 
cable  applications.  That  is,  even  though  soft  polyvinyl  chloride 
compounds  have  slow  elastic  recovery,  the  elasticity  is  suf- 
ficient  for  most  cable  applications.  Incidentaily,  this  elasticity 
is  a variable  factor  and  depends  upon  the  type  and  content 
of  plasticizer. 

In  polyvinyl  chloride  we  have  a straight  polymer  built  up 
solely  of  repeating  units  of  vinyl  chloride  which  is  derived 
from  acetylene.  It  is  possible  to  prepare  a copolymer  such 
as  vinylite,  VYNW,  which  is  95%  vinyl  chloride  and  5%  vinyl 
acetate,  that  will  have  properties  similar  to  polyvinyl  chloride. 
Such  material  has  been  used  for  cables,  also. 

In  a talk  before  the  Inst  i tut  ion  of  Electrical  Enginccrs  in 
London,  J.  N.  Dean,  T.  R.  Scott  and  Dr.  H.  Barron  pointed 
out  that  there  were  seven  other  thermoplastics  applicable  to 
cable  fabrication  that  have  not  as  yet  been  fully  adopted  be- 
cause of  certain  problems.  Thcy  cited  ethyl  cellulose  as  one 
which  has  not  been  used  because  the  plasticizers  eniployed  have 
not  been  completely  satisfactory  for  many  cable  purposcs.  Thcy 
also  stated  that  it  is  not  resistant  to  solvents  and  is  inflanimable. 
The  material  polyisobutylene,  in  itself,  has  never  been  succcss- 
fully  used  as  a cable  insulation,  thcy  said.  Howcvcr,  it  has 
proved  to  bc  a most  useful  compounding  agent,  and  as  a com- 
pounding  agent  it  has  been  used  with  polythene,  polystyrene, 
rubber,  cydized  rubber,  etc.  Unfortunatcly,  however,  this  ma- 
terial is  depolymerized  by  sunlight.  Anothcr  of  its  defects  is 
pronounccd  cold  flow. 

In  its  favor  is  the  temperature  range  of  its  elastic  properties. 
from  -70°  to  +180°  C,  believed  to  be  the  widest  range  known. 
Polystyrene,  according  to  these  experts,  is  too  brittlc  at 
ordinary  temperatures  and  requircs  the  development  of  a suit- 
able  plasticizer  to  adapt  it  to  cable  insulation  work.  Because 
this  material  beeomes  quite  rubbery  at  about  80°  C,  it  is  used 
as  a component  in  Buna-S,  copolymer  of  butadiene  and  styrene. 
Nylon  was  also  mentioned  by  these  experts  as  a cable  industry 
material,  used  as  an  cnamcl  for  magnet  wires  or  as  an  ex- 
tremely  strong  filament  for  braiding.  Thus  its  usefulness  is 
solely  as  a protcctivc  material.  In  this  same  classification  wc 
have  polyvinyl  idene  chloride,  which  like  nylon  requircs  a high 
extrusion  temperature.  According  to  these  specialists,  it  can 
bc  drawn  down  and  thus  bc  given  additional  tensile  strength. 
This  material  cannot  be  casily  plasticizcd.  Another  thermo- ! 
plastic  mentioned  by  the  English  scicntists  was  cellulose 
butyrate  acetate.  Thcy  pointed  out  that  this  material  is  used  as  a 
tape  insulation,  particularly  for  automobile  cables.  The  last 
material  thcy  mentioned,  and  probably  the  one  that  comcs 
elosest  to  duplicating  polyvinyl  chloride’s  cffectivcness,  is 
polythene,  which  is  in  some  ways  a complcmentary  material; 
that  it,  a combination  of  polythene  insulation  with  polyvinyl 
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sheathing,  which  has  possibilities  of  being  an  ideal  thermo- 
plastic  cable  combination  for  most  purposes.  With  such  a 
combination  of  materials,  it  should  be  possible  to  secure  high 
insulation  resistance,  low  permittivity  and  low  dielectric  loss. 

Dr.  Barron  and  Messrs.  Dean  and  Scott  found  that  poly- 
vinyl  chloride  can  be  applied  to  the  insulation  of  cables  in  at 
least  three  ways : Taping,  longitudinal-strip  application  and 
extrusion.  The  longitudinal-strip  application  is  used  in  England 
when  applying  natural  and  synthetic  rubber  compounds.  Since 
the  process  depends  on  sel  f adhesion  of  materials,  a property 
not  possessed  by  polyvinyl  chloride,  this  thermoplastic  has  not 
been  used  too  readily  here.  The  extrusion  method  has  been  the 
most  acceptable  one  for  applying  insulation  and  probably  the 
sole  method  of  sheathing  cables.  Therefore,  since  polyvinyl 
chloride  is  one  of  the  easiest  thermoplastic  materials  to  ex- 
trude,  and  very  fine  results  can  be  obtained  in  respect  to  con- 
centricity  and  thin  walls,  it  is  the  most  acceptable  for  this 
purpose.  Tubings  have  also  been  made  of  polyvinyl  chloride 
quite  successfully.  An  interesting  point  is  that  in  extruding 
polyvinyl  chloride  tubes  it  is  usually  desirable  to  provide  a 
small  air  pressure  to  the  center  of  the  tube  to  prevent  it  from 
collapsing,  the  tube  being  carried  away  from  the  extrusion  ma- 
chine  by  means  of  a light  conveyor  system.  In  this  way  it  is 
not  necessary  to  pull  the  material  from  the  die  by  the  custom- 
ary  haul-off  gear.  While  this  is  satisfactory  for  the  center 
wire  of  a cable,  it  is  impracticable  for  a tube  requiring  uni- 
form wall  thickness  and  diameter. 

Fillers  were  also  discussed  by  these  experts,  who  pointed 
out  that  the  addition  of  a filler  to  a polyvinyl  chloride  com- 
pound can  very  substantially  reduce  the  abrasion  resistance. 
Organic  fillers,  such  as  silica,  mica,  clay,  carbon  black,  etc., 
increase  the  hardness  in  approximately  a linear  relationship  in 
respect  of  the  quantity  added.  On  the  other  hand,  resins, 
waxes,  and  factices  reduce  hardness.  The  use  of  carbon  black 
and  clay  in  small  amounts  can  increase  the  electrical  resistivity. 
Clay,  according  to  these  scientists,  has  raised  the  resistivity 
by  10  times  at  70*  C. 

A typical  polyvinyl  chloride  composition  usually  consists  of 
the  polymer,  plasticizer,  stabilizer,  lubricant,  pigment,  filler  and 
extender.  The  plasticizer  is  quite  an  important  item  in  the 
polyvinyl  chloride  compound  used  for  cables,  said  these  experts. 
Those  found  most  useful  include  tricresyl  phosphate,  dibutyl- 
phthalate  and  certain  other  phthalates.  Citing  the  importance 
of  the  plasticizer,  these  experts  said  that  an  increase  in  plas- 
ticizer will  cause  a decrease  in  tensile  strength  and  an  in- 
crease in  elongation.  And  as  the  amount  of  plasticizer  is 
increased  the  hardness  of  the  composition  also  decreases.  The 
three  important  features  relating  to  plasticizers  are  volatility, 
leaching,  and  insulation  properties. 

The  two  commercial  types  of  polyvinyl  chloride  compounds 
available  in  England  are  Welvic  and  Chlorovene.  In  this  coun- 
try there  are  three:  Koroseal,  Vinylite  and  Flamenol.  In 
Germany  it  is  known  as  Mipolam. 

Patents 

Plastic  Composition  for  Wall  Board  Joints.  (2,353,822) 
Harry  F.  Gardner,  Snyder,  N.  Y. ; assignee  Certain-Teed  Prod- 
ucts Corp.,  New  York.  Casein,  clay  and  lime,  each  sub- 
stantially  in  the  range  between  7%  and  15%,  are  the  basic 
plastic  ingredients  in  this  composition.  The  plastic  con- 
sistency  produced  is  capable  of  being  worked  under  a trowel 
or  broad  knife.  Requires  62-68  parts  of  water  per  100  parts 
of  the  casein,  clay  and  lime  composition.  An  alkaline  salt,  no 
greater  than  one-third  of  the  amount  of  the  three  basic 
ingredients,  is  also  used  in  the  composition. 

Rotary  Molding  Press.  (2,354,029)  Arthur  William  King- 
ston,  Denham,  England.  This  rotary  molding  press  for 
thermoplastic  materials,  has  many  molding  units,  each  unit 
consisting  of  a resiliently  mounted  jacketed  mold  and  a jacketed 
die  capable  of  limited  movement  under  spring  control.  Means 
are  also  provided  for  varying  the  cydic  points  of  admission 
and  cutoff.  A cam  track  for  lifting  the  dies  and  supporting 
them  out  of  contact  with  the  molds,  while  the  rotary  members 
are  rotated,  is  also  a feature  of  this  press.  These  cam 
tracks  are  adjustable. 

Alkyd  Resin  as  Plasticizer.  (2,357,221)  Carl  Opp,  Cincin- 
nati,  O. ; assignee,  Interchemical  Corp.,  New  York.  The  resin- 
ous  reaction  products  of  37.5%  sebacic  acid,  28.6%  sucinnic 
anhydride,  19.3%  ethylene  glycol,  14.6%  glycerol.  end 
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Rich,  silver  surface 

of  plastic  soap  dis- 
penser reflects  dig- 
nity  of  fine  home 
appointments  . . . 
Plated  for  Cameo 
Corporation. 


PR0DUCES  FAULTLESS,  DURABLE 
METAL  PLATED  PLASTICS 

Now  the  countless  advantages  of  metal  plating 
can  be  added  to  your  plastic  products  with  the 
assurance  that  plating  results  will  more  than 
satisfy  your  expectations. 

With  a process  developed  to  meet  even  the 
exacting  specifications  of  Navy,  Air  Force,  and 
Electronic  manufacturers  . . . Plastic  Platers 
can  truly  be  relied  upon  for  skilled  craftsman- 
ship  in  plating  your  thermosetting,  thermoplas- 
tic or  ceramic  part  with  the  proper  metal  for 


your  purpose. 
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One  metal  plating  application  which  would  seem  to  have 
wide  possibilities  for  future  use  is  its  use  on  a larainated 
phenolic  safety  helmet.  By  metal  plating  this  helmet 
molded  by  Paramount  Rubber  Co.,  Detroit,  with  a 0.001 
copper  plate,  temperatures  were  reduced  on  the  inside  of 
the  helmet  by  as  much  as  50°  below  unplated  plastics 
helmets.  Temperature  was  reduced  materially  below  that 
of  aluminum  safety  helmets  also,  and  protection  was  pro- 
vided  against  impact  and  heat  with  electrical  resistance, 
which  aluminum  does  not.  Test  results  on  plated  plastics 
helmets  and  comparisons  with  other  type  helmets  are 
shown  in  Table  2. 

These  tests  indicate  that  after  the  war  sportsmen  who 
like  thcir  fishing  in  the  tropical  sun  would  do  well  to  get 
a plated  plastics  helmet.  Such  helmets  would  not  only 
protect  from  flying  leaders  which  might  be  mis-cast  and 
any  unexpected  headers  caused  by  heavy  seas,  but  also 
from  the  sun.  Workers  in  shipyards  and  on  other  out-of- 
door  jobs  where  head  and  sun  protection  are  dual  factors 
of  importance  may  soon  be  wearing  plated  plastics  helmets. 

Plating  of  plastics  also  brings  out  the  detail  in  the 
molded  piece  to  a much  greater  extent  than  in  its  unplated 
stage.  The  most  minute  detail  in  the  molded  piece  is  not 
only  faithfully  reproduced  but  actually  highlighted  by  the 
gleaming  metal.  This  is  illustrated  by  the  religious  chap- 
let  molded  by  Chicago  Molded  Products  Co.,  samples  of 
which  had  been  gold-plated  by  Monroe  Auto  Equipment 
Co.  This  means  that  with  mass  production  methods, 
articles  of  intricate  detail  can  be  produced  at  a very 
reasonable  price. 

From  the  standpoint  of  the  Monroe  company  it  would 
appear  that  the  biggest  future  in  plated  plastics  would 
be  automotive  hardware,  a natural  field  for  chromium- 
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Attractive  decoration  made  of  cellulose  acetate  and 
urea  fonnaldehyde.  covered  by  chrome  plating 

action  between  the  base  metal  and  the  chromium  outer 
plate.  There  would  be  no  opportunity  for  moisture  to 
seep  through  pores  in  the  plate  and  attack  the  base  metal, 
causing  subsequent  rusting  and  flaking  off  of  the  chrome 
plate.  Nor  would  there  be  any  opportunity  for  galvanic 
action  between  metals.  Plated  plastics  hardware  which 
has  undergone  severe  tests  shows  excellent  durability.  In 
cost  it  will  be  competitive  with  metal  hardwares.  Trim 
strip,  dash  knobs  and  other  automotive  accessories  now 
made  from  plated  metal  and  plain  plastics  may  well  be 
converted  to  metal-plated  plastics. 

At  this  point  considerable  argument  may  be  raised  by 
plastics  molders.  For  a long  while  they  have  been  com- ' 
peting  for  the  automotive  market  with  metal-plated  ar- 
ticles. The  colorful  qualities  of  plastics,  their  undirn- 
ming  beauty  and  the  fact  that  they  require  little  or  no  I 
taking  care  of  by  car  owners  have  resulted  in  their  in- 
creasingly  widespread  use  for  automobile  decoration  by 
manufacturers.  But  for  some  time  after  the  war,  accord- 
ing  to  the  automobile  industry,  people  are  going  to  be 


plated  plastics.  Here  there  would 

be  no  chance  for 

re- 

metal  hungry,  particularly  for  bright  metal. 

They  want 

TABLE  1. — Comparison  Between  Plain  Plastic  and  Plated  Plastic  Test  Specimens 

(Tests  Conducted  by  Independent  Leboretory] 

Water  Absorbad  in  24  Hr  Tensile  Strength  (psi) 

Immersion  (%) 

Material  Plated  Unplated  Plated  Unplated 

Impact  Strength 
(Notched  liod  Ft-lb 
per  in  of  notch) 

Plated  Unplated 

. ..  ( o.l  l 

0.48] 

0.42 

0.36 

i o.oe 

..0.45 

8.550 

8.075 

0 44 

0.31 

0.095 

0.46 

0.43 

0.335 

f 0.07 

.0.41] 

0.42 

0.29 

\ 0.07 

0.35 

9,350 

6.300 

0.44 

0.35 

0.07.. 

0.38 

0.43 

0.32 

. ( 0.06 

0.35 

0.29 

} 0.06 

0.4S. 

10.450 

8,050  .....  

0 35 

0.30 

. 0.06 

0.35 

0.295 

J 0.02  ... 

0.03 

3.900 

3.425 

0.35 

0.165 

1 0.02 

0.09 

3.5SO 

2.6SO 

0.38 

0.32 

0.02 

0.06 

4.225. 

3,038 

0.365. 

0.24 

. . ( 0.01 

0.25] 

0.39 

0.33 

•# 

{ 6.01.. 

0.24 

11.575 

10.700 

0.34 

0.38 

0.01 

0.24 

0.365 

._!! 0.355 

( 0.06  .. 

. . .2.53. 

4.700 

4.425 

2.68 

2.26 

\ 0.08 

1.78 

4.950. 

4.000 

2.73 

2.32 

0.07 

. . 2.15 

4.825 

4.213 

2.705 

2.29 

( 0.10  „.  . 

0.61' 

0.45 

0.32 

\ 6.15. 

0.63 

8,450 

5.675 

0.5 1 

0.34 

0.12 

0.62 

0.48 

0.33 
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TABLE  2. — Comparative  Tests  on  Heat  Protection 
Afforded  by  Different  Types  of  Safety  Helmets 


(Low  Pressure  Molded  Phenolic  Laminated  Helmets) 

Plated  Painted  wlth 

Position  Unplated  with  0.001“  Aluminum 

Copper  Base  Paint 


1 

2 

3 

4 


146° 133° 181° 

195° 123° 197° 

174° 87° 181° 

155° 87° 154° 

•R.  T.  67° R.  T.  73° R.  T.  58° 


Comparable  Type  Safety  Helmet  Made  From  Aluminum 

Position  No.  1 128° 

Position  No.  2 - 1 19° 

Position  No.  3 , 103° 

Position  No.  4..  101  ° 


•R.  T.  = Room  Temperature 

to  see  and  feel  metal.  Despite  all  the  educational  efforts 
by  the  plastics  industry  a great  section  of  the  public  looks 
on  them  as  substitutes,  particularly  in  hardware.  But 
with  metal-plated  plastics  the  plastics  industry  need  not 
lose  its  large  volume  in  automobile  decoration  which  it 
has  built  up  at  such  a cost  over  so  long  a period.  If  the 
automobile  manufacturers  want  metal  hardware,  they  can 
get  them  at  no  tool  or  mold  cost  and  with  no  delay  for 
the  making  of  new  dies  for  diecastings  or  stampings, 
using  plastics  hardware  molds  from  their  last  peacetime 
models,  with  a chrome-plated  finish  over  these  plastics 
pieces.  end 


AGA  MOLDED 


X 
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SAFEGUARD  FRONT  LINE 
LANDING  STRIPS 


U.  S.  pilots  are  today  being  guided  info  bases  with 
portable  approach  lights  equipped  with  AGA  plastic 
lenses  having  light  transmission  comparable  to  the 
finest  optical  glass.  Some  lenses  are  of  colorless 
crystal.  There  are  brilliant  single  color  lenses.  In 
others,  colors  have  been  ingeniously  combined  by 
integrated  precision  molding  to  produce  strilcing 
multi-colored  lenses. 


Casting  Plastics  iox  Master  Molds 

( Continued  from  page  61) 



sections,  hollow  places  or  so  called  “blow”  hoies  were 
present  in  the  cured  plastics.  This  condition  has  been 
remedied  by  allowing  the  mbt  to  stand  for  24  hr  before 
cure  to  allow  for  the  trapped  air  bubbles  to  reach  the 
surface  and  also  to  aid  in  dissipation  of  the  heat  of  re- 
action.  Cure  is  then  effected  beginning  at  a lower  tem- 
perature and  gradually,  at  intervals,  brought  up  to  stand- 
ard. This  method  prevents  boiling  over  which  is  com- 
mon  when  curing  large  volumes. 

All  subsequent  tooling  built  from  this  master  has  been 
found  to  be  closely  matched  and  reworks  due  to  dimen- 
sional  change  have  been  eliminated.  The  smooth  plastics 
has  been  found  a most  desirable  surface  from  which  to 
take  a plaster  splash,  and  drop  hammer  dies,  check  fix- 
tures,  weld  jigs,  and  saw  fixtures  have  been  most  success- 
fully  coordinated.  This  method  of  fabrication  has  saved 
many  man  liours  and  provided  a relatively  quick  way  of 
producing  a dependable  master  model. 

A comparative  test  shows  the  overall  cost  of  a plastics 
master  to  be  approximately  one-tenth  the  cost  of  masters 
fabricated  of  mahogany.  The  extreme  durability  of  this 
plastics  master  has  never  been  attained  with  plaster. 
Tolerances  can  be  held  and  maintained  over  a longer 
period  of  time  and  coordinated  tooling  can  be  built  which 
will  produce  matched  parts.  It  has  been  found  that,  al- 
though  this  is  a specialized  field  and  should  be  handled 
under  close  experienced  supervision  at  all  times,  plastics 
have  once  again  been  brought  from  the  realm  of  curiosity 
and  development  to  a real  necessity.  Master  models  and 
dummy  parts  of  all  parts  of  the  airplane  such  as  en- 
closure  masters,  wing  tip  masters,  leading  edge  masters, 
cowling  masters,  shroud  masters,  can  be  fabricated  in  less 
time  and  with  greater  dimensional  stability  by  the  use  of 
east  plastics.  end. 


PROMISE  MARKED  ADVANCES 
IN  PEACETIME  LIGHTING 


Possessing  greater  durability,  weighing  less  than  glass 
lenses  and  having  unusual  resistance  to  weathering, 
AGA  plastic  lenses  are  destined  for  wider  postwar 
usage  in  marine,  aireraft  and  signal  lighting.  They 
suggest  smaller  lighting  units  with  greater  distance 
visibility  and  marked  economy  in  assembly  and  main- 
tenance. 


Our  modern  facilities  and  broad  experience  in  the  fitld  of 
transparent  plastic  materials  are  available  for  the  design, 
engineering  and  manufaeture  of  lenses  to  your  speeifieations. 
We  invite  your  inquiry. 
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INJECTION  MOLDING 
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DYES 
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There's  Music  in  Plastics! 
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than  the  brass  reed,  and  as  a result  it  is  possible  to  achieve 
greater  resiliency  with  the  heavier  reeds  which  are  the 
more  desirable  for  this  application. 

The  low  tone  brass  reeds  vary  in  thickness  from  .010' 
on  the  heel  end  to  .003"  at  toe  end,  while  the  high  tone 
reeds  vary  from  .008  to  .002*.  The  plastics  reed  varies 
from  .021  to  .018"  on  the  low  tone,  to  .019  to  .015'  on  the 
high  tone  reeds.  The  heavier  thickness  in  the  plastics 
reed  results  in  a richer  and  more  powerful  tone  and 
still  the  resiliency  is  such  that  the  reeds  can  not  be  choked 
or  stopped  from  vibrating  by  normal  playing  air  pressures. 
Tests  have  shown  that  the  plastics  reed  has  longer  life 
than  the  conventional  brass  reed,  being  capable  of  with- 
standing  the  repeated  flexing  incidents  of  vibration  for 
long  periods  without  cracking  or  change  in  tonal  qualities. 
The  plastics  harmonica  is  said  to  produce  a richer  and 
more  mellow  tone  than  the  brass  instrument. 

Reed  Mold  Design 

The  4-cavity  mold,  which  was  engineered  by  the  author, 
is  an  intricate  affair  developed  to  produce  a free  vibrating 
part.  The  reed  plate  thickness  is  .054"  and  the  reed  plate 
slots  and  the  edges  of  the  reeds  are  smooth.  There  are  no 
molding  flash,  burrs  or  fins.  Side  clearance  of  the  reed  in 
relation  to  the  reed  plate  slots  is  only  .002".  The  in- 
tegrally  molded  reed  and  reed  plates  are  injection  molded 
in  one  operation  and  in  tune.  By  contrast,  the  old  method 
on  brass  plates  and  reeds  for  a like  amount  of  plates  and 
reeds  would  require  204  operations  and  parts;  the  reeds 
are  first  punch-pressed  in  blank  from  flat  stock,  then 
ground  to  size,  then  riveted  to  the  reed  plate  and  then 
individually  hand  tuned.  Riveting  the  delicatc  reed  to  the 
reed  plate  alone  throws  the  instrument  out  of  tune.  Thus, 
the  use  of  an  injection  molded  plastics  has  eliminated  200 
operations  and  parts  on  four  reed  plates. 

The  author  also  has  developed  a chromatic  harmonica 
which  consists  of  14  parts,  as  contrasted  to  the  159  parts 
in  most  popular  importcd  chromatic  harmonicas.  The  reeds 
are  placed  in  longitudinal  alignment  with  each  other  in- 
stead  of  side-by-side.  Separate  sound  chambers  for  the 
“blow”  and  “draw”  reeds  produce  sounds  of  high  intensity, 
large  volume  and  exccptional  tonal  quality.  Another 
harmonica  recently  developed  features  communication  of 
the  reeds  with  the  sound  cells  controlled  by  manually- 
operated  valves  or  key  stops.  All  the  wind  cells  are  con- 
nectcd  to  a comrnon  wind  tube.  and  there  is  a simple 
mouthpiece.  This  instrument  was  developed  to  meet  musi- 
ca!  tcachers’  demands  for  finger  manipulation  of  an  in- 
strument. 

Other  Plastics  Applications 

This  application  of  polystyrene  to  harmonica  construc- 
tion  is  only  one  of  numerous  invasions  recently  made  by 
plastics  into  the  general  field  of  musical  instruments. 
Well-known  already  is  the  use  of  cellulose  acetate  butyrate 
in  the  manufaeture  of  fifes  and  buglcs  for  the  armed 
forces.  Here  again,  marked  improvement  in  tonal  quality 
has  been  acknowledged.  The  fife  is  a onc-piece  unit 
made  of  tubing  produced  by  Kxtruded  Plastics,  Inc., 
while  the  bugle  is  molded  by  Eimer  E.  Mills  Corp. 

Versatilc  Tenite  has  been  employed  in  whistles,  injee- 
tion-molded  by  Plastic  Engineering,  and  Rudolph  Wur- 
litzer  has  developed  a plast ics-cascd  accordion.  As  in 
many  other  fields  in  which  plastics  have  rcplaccd  other 
materials,  manufaeturers  contcnd  that  the  plastics  are  cer- 
tain  to  continue  their  popularity  after  the  war.  knd 
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Battery  Drain  Jar 

( Continwd  from  page  54) 

type  plane  being  equipped.  Instead  of  the  particular 
arrangement  of  right-angled  tube  and  straight  tube  shown 
in  the  illustration,  the  tube  arrangement  can  be  reversed, 
or  two  straight  tubes  used. 

An  interesting  example  of  close  tolerance  in  injection 
molding  is  the  polystyrene  “comb”  illustrated  in  this  article. 
These  “combs”  are  used  for  coil  forms,  wires  fitting  into 
the  grooves.  Not  the  least  of  the  features  of  this  piece  of 
molding  is  its  appearance.  Equipment  parts  or  complete 
Products  molded  of  this  material  are  always  good  looking. 
Polystyrene’s  real  value  to  industry,  however,  lies  in  the 
fact  that  it  can  be  molded  to  close  tolerance  with  a high 
degree  of  accuracy.  In  the  piece  illustrated  there  are  12 
grooves  to  the  in.,  not  cut  but  molded,  and  each  held  to 
tolerance  of  0.0015".  In  other  words,  polystyrene  parts 
can  be  molded  to  the  exact  degree  of  fineness  that  the  die 
cutter  can  put  into  mold  and  die.  Coupled  with  this  and 
also  important  to  industrial  users  of  plastics  is  the  fact 
that  polystyrene  can  be  machined  accurately  and  to  close 
tolerances. 

These  two  widely  different  examples  of  injection  molding 
offer  some  slight  idea  of  the  potential  possibilities  in  the 
industrial  use  and  fabrication  of  plastic  materials.  end 


In  molding  work  using  the  thermosetting  resins  of  the 
phenolic  or  urea  variety,  a great  number  of  desirable 
qualities  not  inherent  of  the  resin  itself  may  be  obtained  by 
the  judicious  addition  of  various  filler  material.  With  the 
thermoplastic  resins,  where  the  plasticizer  content  is  gen- 
erally  more  important  than  other  qualities,  the  addition 
of  filler  material  is  not  so  universally  practised.  There 
are  instances,  however,  when  certain  inorganic  fillers  are 
employed  to  reduce  the  volume  cost  of  the  plastics,  or  to 
counteract  the  action  of  the  plasticizer  and  keep  cold  flow 
at  a minimum. 

Demands  for  improvements  in  plastics  materials  origi- 
nate  from  two  distinct  sources.  The  custom  molder,  pri- 
marily  interested  in  the  molding  and  flow  characteristics 
of  a composition  that  will  allow  him  to  turn  out  uniform 
Products  at  a nominal  cost,  and  the  engineer  who  requires 
a material  that  will  meet  certain  thermal,  physical,  chemi- 
cal or  electrical  specifications.  The  plastics  filler  thus 
enters  into  the  problems  of  both  design  and  fabrication. 
The  manufacturer  will  select  a plastic  to  meet  his  own 
requirements  for  moldability  and  flow,  then,  by  the  addition 
of  the  proper  filler  material,  make  it  meet  the  requirements 
of  design.  The  numerous  resins  available,  coupled  with 
the  fact  that  each  can  be  provided  with  specific  properties 
by  the  addition  of  the  right  filler  material,  explains  why 
plastics  offer  so  many  possibilities  in  industrial  design. 

All  this  indicates  the  desirability  of  close  cooperation 
between  the  engineer  who  originates  the  plastics  specifica- 
tions and  the  manufacturer  who  will  be  charged  with 
fabricating  the  part.  With  all  problems  of  both  parties 
clearly  defined,  it  will  often  be  found  that  certain  con- 
cession  may  have  to  be  made. 

To  illustrate,  design  specifications  may  call  for  minimum 
dielectric  losses.  Additions  of  a powdered  mica  filler  to 
assure  this  quality  may  reduce  the  strength  of  the  plastic 
to  a dangerous  degree.  It  will  then  be  necessary  to  in- 
corporate  a second  filler  of  a fibrous  nature  to  increase 
the  strength.  At  the  same  time  addition  of  the  fibrous 
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How  raany  of  these  calls  are  due  to  skin  irritations  in  your 
plant?  Tarbonia  can  stop  them!  Not  merely  a protective 
— effective  in  clearing  up  the  more  difficult  conditions. 
Clean  and  neat  and  can  be  applied  on  the  job — promptly 
reduces  itching  and  irritation.  Plants  whose  names  are 
on  every  tongue  in  America  appreciate  the  quick  and 
effective  action  of  Tarbonia.  Write  ua  for  sample,  dis- 
pensing  manual  and  booklet  for  employee. 

THE  TARBONIS  COMPANY 
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tersinks.  counterbores.  etc. 

liJoAk  OnLf! 

FRED  M.  VELEPEC  CO. 

% 

71-11  64th  Street  Glendole,  l.  I. 


filler  may  adversely  affect  the  dielectric  properties.  Only  I 
by  cooperation  of  all  parties  concerned  can  the  ultirnate  I 
in  plastics  design  be  achieved. 

biller  materials  can  be  ranged  according  to  particle  sire,  I 
porosity,  purity,  surface  characteristics,  ease  of  preparation,  1 
and  what  effects  thev  have  on  the  ingredients  of  the  plastic  I 
composition.  hillers  comtnonly  used  with  the  moldable  I 
thermosetting  plastics  may  be  divided  into  two  distinct  I 
types : carbonaceous  or  organic,  and  mineral  or  inorganic.  I 
When  a filler  acts  to  increase  the  strength  of  a plastics  I 
composition,  it  is  generally  referred  to  as  the  reinforcing  I 
type.  Otber  fillers  may  have  no  effect  on  the  strength  of  I 
the  basic  composition,  yet  at  the  same  time  will  impart  I 
specific  values  such  as  moldability,  chemical  resistance  I 
and  electrical  resistance.  Such  fillers  are  termed  inert. 

The  accompanying  table  lists  a variety  of  commonly  ] 
used  fillers  grouped  according  to  origin.  Roughly,  the  I 
organic  fillers  of  a fibrous  nature  impart  strength  and  itn-  I 
pact  resistance  to  a composition,  while  inorganic  types  I 
usually  develop  other  properties. 

It  is  generally  difficult  to  recognize  the  type  of  filler  I 
used  by  visual  inspection  of  the  finished  product.  Some  I 
powdered  fillers  do  not  reveal  their  presence  and  may  not  I 
even  tint  the  plastic.  Fffirous  fillers  are  generally  visible,  I 
but  it  would  require  chemical  analysis  to  ascertain  their  I 
true  identity.  In  such  extreme  cases  as  an  abrasive  wheel 
bonded  by  a small  quantity  of  resinous  material,  the  filler  I 
is  so  outstanding  as  to  be  instantly  recognizable. 

One  of  the  first  fillers  ever  used  in  molding  compositions  j 
ranks  arnong  the  most  important  in  use  today.v  This  is  I 
wood  flour.  A most  important  advantage  of  this  filler  J 
from  the  standpoint  of  the  custom  molder  is  the  manner  ] 
in  which  it  contributes  to  lower  production  costs.  Wood  I 
flour  itself  has  a very  low  specific  gravity,  and  when  in-  J 
corporated  in  a plastics  composition  will  make  possible  the  I 
production  of  more  parts  out  of  each  pound  of  basic  mold- i 
ing  material.  When  compared  with  the  high  specific  grav-  | 
ity  of  the  inorganic  fillers,  the  light  weight  of  the  cellu-  I 
losic  fillers  such  as  wood  flour  provide  distinct  advantage! 
on  a volume  basis,  since  most  plastic  molding  compositions! 
are  sold  by  weight. 

Originallv,  waste  products  such  as  sawdust  and  shavings  I 
were  used  in  the  preparation  of  the  wood  flour  filler  mate-1 
rial.  But  when  the  demand  for  greater  uniformity  in  qual-  I 
ity  and  strength  of  plastics  began  to  make  itself  felt,  pro-  I 
ducers  began  to  exercise  greater  care  in  their  choice  of  I 
filler  materials. 

Today  all  wood  used  in  the  preparation  of  wood  flour  1 
intist  pass  critical  requiremcnts  and  inspection.  No  specific 
type  of  wood  is  considered  best.  Bark  and  knots  are  climi- 
nated.  Careful  attention  is  given  to  color,  residual  mois- 1 
ture,  gum  content  and  the  ease  of  attaining  specific  filler  j 
particle  size  during  manufaeture. 

Great  care  is  taken  in  the  grinding  and  pulverizing 
proccsscs  employed  during  the  preparation  of  wood  flour.  1 
Research  has  proved  that  particle  size  and  shape  have  a 
distinct  bearing  on  the  strength  and  other  physical  prop-  I 
ertics  of  filled  molding  plastics.  Though  the  particle  size  of  ] 
wood  flour  varies  greatly,  it  will  average  somewhcre  in  I 
the  neighborhood  of  100  mesh. 

During  grinding  care  is  exercised  to  assurc  a randont  fl 
distribution  of  the  cellulosic  wood  fibres  rather  than  elosely-  I 
knit  parallcl  groups  of  fibres.  Random  distribution  helps  I 
assurc  complctc  impreg nation  with  the  resin  and  uniform-  I 
ity  throughout  the  mass.  Another  factor  that  affects  resin  I 
impregnation  is  excessive  gum  or  lignin  content.  Both  I 
nntst  be  kept  at  a minimum  for  best  results.  When  the  I 
finished  plastics  product  must  have  ccrtain  electrical  prop- 
ertics.  the  moisture  content  of  wood  flour  filler  must  be 
carefully  controlled. 
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The  optimum  filler  particle  size  mentioned  above  is  im- 
lortant  not  only  because  particle  size  affects  the  moldabil- 
ty,  strength  and  performance  characteristics  of  a plastic, 
rnt  also  because  the  size  bears  strongly  on  the  finished 
ippearance  of  the  molded  article.  The  appearance  may 
•ary  from  actual  visibility  of  the  particles,  to  a mottled 
:ffect  or  invisibihty,  depending  upon  size  and  color. 

Considered  as  a general-purpose  filler,  wood  flour  en- 
lances  many  favorable  characteristics  in  the  molding  plas- 
ics.  Impact  resistance,  strength,  moldability,  good  finished 
ippearance  and  excellent  electrical  properties  are  among 
he  more  important.  Wood  flour-filled  phenolics  will  take 
i high  surface  polish  which,  in  conjunction  with  their 
■lectrical  properties,  makes  them  ideally  suited  for  such 
ipplications  as  radio  panels.  Wood-filled  phenolics  have 
)een  used  for  years  in  the  manufacture  of  automobile 
listributor  housings. 

Wood  flour  as  a filler,  however,  has  certain  definite 
lrawbacks.  Though  it  imparts  fair  impact  resistance,  cer- 
:ain  other  cellulosic  fibres  are  much  better  for  this  purpose. 
Due  also  to  the  fact  that  the  wood  particles  undergo  no 
chemical  transformation  during  grinding  and  impregna- 
tion,  they  cannot  be  used  for  applications  subjected  to  tem- 
peratures  in  excess  of  275°  F.  Shrinkage  during  service 
is  another  factor  that  elinrnates  wood  flour  where  close 
tolerances  must  be  maintained. 

In  certain  instances  where  one  quality  imparted  by  a 
wood  flour  filler  is  highly  desirable,  other  qualities  may 
be  improved  by  the  addition  of  a second  filler.  Thus,  with 
experience  to  guide  him,  the  molder  has  many  possible 
combinations  to  achieve  required  results. 

Cotton  fillers  for  the  mold:ng  plastics,  though  not  exten- 
sively  used,  have  certain  definite  advantages.  The  impact 
resistance  imparted  is  somewhat  better  than  with  wood 
flour,  but  at  the  same  time  is  inferior  to  that  provided  by 
textile  fillers.  With  cotton,  finished  appearance  of  the 
product  is  maintained.  Cotton-filled  plastics  are  especially 
noted  for  their  resistance  to  moisture  absorption.  Mica- 
filled  plastics,  used  extensively  for  parts  requiring  low 
electrical  losses,  may  be  strengthened  by  the  addition  of  a 
cotton  filler  at  no  expense  to  the  electrical  properties.  Use 
of  a cotton  filler  with  the  urea-type  mold:ng  plastics  is 
not  recommended  due  to  the  effects  of  the  filler  on  the 
delicate  pastel  shades  so  important  to  most  urea  products. 

Factors  limiting  the  wider  use  of  cotton  fillers  are  cost 
and  difficulties  experienced  during  preparation.  Finely- 
ground  cotton  flock  has  a tendency  to  clot,  thus  making 
impregnation  a d fficult  process.  Too,  the  cost  of  the 
cotton  flock  is  considerably  more  than  that  of  wood  flour. 

Paper  pulp  has  sometinies  been  employed  as  a plastics 
filler.  Finely  ground,  it  is  occasionally  used  as  a substitute 
for  wood  flour,  imparting  certain  advantages  to  the  mold- 
ing plastic.  The  ma:n  objections  in  this  case  are  the  im- 
purities  contained.  Paper  pulp  is  more  generally  employed 
in  the  fabrication  of  resin-impregnated  molding  board  used 
for  mechanical  reinforcement  of  the  molded  part.  Careful 
control  of  the  moisture  and  natural  resin  content  of  the 
paper  pulp  is  important,  as  either  substance  will  have  a 
direct  bearing  upon  subsequent  impregnation  with  the 
synthetic  resin. 

In  turning  to  textile  fillers  for  molding  plastics,  we  en- 
counter  the  ingredient  that  has  made  possible  adaptation 
of  plastics  products  to  machine  design.  The  one  and 
all-important  factor  favoring  use  of  the  textile  fillers  is 
high  tensile  and  impact  strength.  The  physical  composi- 
tion  of  the  textile  fibres  which  allows  for  optimum  resin 
impregnation,  the  strength  of  the  fibres  themselves,  and  the 
weaving  and  cross-locking  of  the  fibres  in  the  plastics 
composition,  all  contribute  to  a structural  integrity  highly 
desirable  in  engineering  design. 
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Whether  it’s  a precision  machined,  sturdy  thermoset 
industrial  part,  or  a colorful,  eye-appealing  product, 
Plastic  Finishing  Corporation  is  prepared  and  able  to 
offer  any  and  every  plastic  manufacturing  service. 

With  a background  in  prewar  plastic  manufacture,  plus 
the  valued  and  far-reacning  experience  of  witnessing  war 
time  developments,  the  competent  handling  and  quality 
of  your  product  is  assured. 
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are  often  more  economical  than  con- 
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the  manufacture  of  steel  rule  dies  and 
in  die  cutting  sheet  plastics. 
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service. 
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Classification  of  Plastics  Fillers 


ORGANIC  FILLERS  (CELLULOSIC) 

Cotton  Corn  hutks 

Wood  flour  S««d  hull» 

Pap«r  pulp  Alphd-ccllulos* 

Shr«dd*d  taxtiUs 


ORGANIC  FILLERS  (CARBONACEOUS) 


Graphit* 

INORGANIC  FILLERS 

Asbastos 

Pumica 

Powdarad  mlca 
Silicatas  (glass) 


Carbon  black 


Barytas  (barifa) 

Wh.tlng 

Oxldas  (xinc,  laad,  calclum) 
Emary 


INORGANIC  FILLERS  (METAL  POWDERS) 

Coppar  Laad 

Alumlnum  Iron 


MISCELLANEOUS  FILLERS  (ORGANIC  ORIGIN) 

Plastlclzars  Rnaly  ground  ru  b ba  r 


Textile-impregnated  compositions  have  found  wide  ap- 
plication for  such  articles  as  molded  machine  gears,  gear 
housings,  couplings,  aireraft  cable  control  pulleys,  compo- 
nents  for  oil  well  drilling  rigs  and  other  heavy  duty  appli- 
cations.  The  engineering  demand  for  this  produet  contin- 
ues  to  increase. 

Textile  fillers  are  a by-produet  of  the  textile  industry.  j 
Clippings,  shearings  and  scrap  go  into  their  composition. 
Despite  the  fact  that  demands  for  the  produet  are  increas- 
ing,  the  textile-filled  plastics  offer  certain  disadvantages 
that  are  generally  overlooked  in  favor  of  their  high  im- 
pact  strength. 

Any  textile-filled  plastic  presents  a niottled-finish  ap- 
pearance  interlaced  with  a heterogeneous  pattern  of  the 
filler  content.  When  the  molded  part  requires  additional 
surface  finishing,  such  as  sanding  or  grinding,  the  filler 
strands  eling  tenaciously  to  the  body  of  the  part  after  the 
resin  has  been  ground  away.  This  results  in  a fuzzy,  un- 
even  finished  appearance.  But  the  greatest  difficulty  lies  | 
in  the  inferior  moldability  of  the  textile-filled  compositions.  - 
This,  however,  is  being  overcome  by  steady  iniprovements  I 
in  technique  and  mold  design. 

It  would  be  impossible  to  list  in  detail  all  filler-resin 
compositions  and  the  specific  uses  of  each.  In  fact,  the 
variety  of  synthetic  resins  available  couplcd  with  the  filler 
or  filler-combinations  that  have  been  found  practical  will 
continue  to  be  confusing  until  greater  standardization 
throughout  the  industry  is  attained. 

It  would  be  well  to  call  attention  to  the  indicated  possi- 
bilities  of  blown  glass  as  a plastics  filler.  Though  mast 
glass-filled  plastics  are  still  of  the  laminated  variety,  built 
up  by  impregnating  succcssive  layers  of  glass  doth  with  a 
low  pressure  thermosetting  resin,  the  high  strength  at- 
tained by  glass  oflfcrs  distinet  advantages  to  molded  plas- 
tics as  well.  Startling  but  true,  the  strength  of  the  lami- 
nated glass-filled  plastics  equals  and  in  some  instances  i 
surpasscs  that  of  aluminum  alloys!  end 
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who  created  them.  As  each  new  problem  arose,  new 
formulas  or  variations  of  older  formulas  came  into  being. 
Each  new  set  of  specifications  was  promptly  met  within 
the  limitations  of  plastics.  New  fillers  that  greatly  in- 
creased  their  strength  were  found.  Quick-setting  resins 
were  developed  to  hasten  production.  Resins  were  pre- 
pared  which  would  cure  at  room  temperature,  and  with 
nominal  pressure  so  that  bigger  and  bigger  pieces  could 
be  made  without  waiting  for  huge  presses  to  be  built. 

Pulp  molding,  which  made  a small  pre-war  start,  will 
benefit  tremendously  from  some  of  these  new  low-pressure 
resins  in  the  manufacture  of  packaging  containers.  Two 
methods  of  pulp  molding  are  advancing  rapidly  with 
promise  of  practical  application  in  many  products:  One 

is  to  whip  long  fibres  into  the  resin  mix  in  a paper  beater, 
then  withdraw  them  by  vacuum  onto  a screen  of  the  ap- 
proximate  shape  of  the  part  to  be  molded.  In  this  way, 
fibres  take  the  contours  of  the  piece  naturally  and  are 
less  likely  to  break  when  squeezed  in  the  press.  The  rough 
shape  is  removed  from  the  screen  and  allowed  to  dry ; then 
it  may  be  pressed  by  high  or  low  pressure  as  the  piece 
demands.  The  fibres  give  strength  to  the  phenolic  binder 
because  they  remain  in  continuous  unbroken  lengths  even 
around  sharp  radii  and  much  longer  fibres  can  be  used. 

It  is  possible  to  mold  very  large  pieces  by  this  method 
with  low  pressure  phenolics.  Aircraft  parts,  canoes,  duck 
boats  and  other  pleasure  craft  have  been  experimentally 
molded  and  results  are  good.  Their  application  will  be 
limited  only  by  the  ingenuity  of  designers  and  manufac- 
turers  to  work  out  the  most  practical  things  to  be  made 
where  the  advantages  of  phenolic  resins  increases  and  pro- 
longs  their  use  in  service.  In  boats,  for  example,  no 
caulking  is  required.  There  are  no  seams  to  open ; no 
boards  to  split  or  shrink;  and  the  smooth  hard  surface 
glides  through  the  water  swiftly  and  easily  because 
barnacles  have  no  place  to  hang  on. 

The  other  method  of  pulp  molding  is  accomplished  by 
impregnation  after  the  pulp  has  been  formed  and  dried.  A 
rapid  impregnating  resin  is  desirable  and  the  part  may  be 
brushed,  sprayed  or  dipped.  The  lower  the  solvent  content 
of  the  resin,  the  more  rapidly  the  part  can  be  molded  be- 
cause there  will  be  less  solvent  to  drive  off  in  the  curing 
operation.  Both  pulp  preform  and  mold  must  be  carefully 
designed  because  the  walls  of  the  preform  must  be  com- 
pressed  evenly  during  molding  in  order  to  maintain  uni- 
form strength  throughout.  Pulp  containers  are  not  new. 
They  have  been  used  for  egg  crates,  bottle  protectors, 
window  displays  and  many  other  things.  Given  the  com- 
bined strength  of  long  fibres  and  phenolic  resins,  they 
become  an  entirely  new  product  capable  of  many  new  ap- 
plications.  It  is  predicted  by  some  that  console  radio 
cabinets  and  equally  large  pieces  of  home  furnishings  and 
kitchen  equipment  are  possible  by  this  method  although 
a good  deal  of  trying  and  testing  remains  to  be  done  be- 
fore  ultimate  results  can  be  determined. 

Not  much  has  been  said  about  it  but  extruded  phenolics 
in  continuous  lengths  are  not  far  around  the  corner.  These 
will  provide  conduit  pipes  which  may  be  buried  under- 
ground  without  danger  of  corrosion.  They  can  be  threaded 
like  metal  pipes  and  conventional  fittings  of  phenolics  will 
hold  them  together.  As  size  limitations  are  overcome,  huge 
phenolic  interliners  will  protect  concrete  ducts  from 
destructive  liquids  and  gases  and  add  years  to  their  useful 
service.  Extruded  sheets  and  other  cross  sections  will 
follow  as  equipment  is  perfected  and  a wide  variety  of 
fillers  will  give  an  equally  broad  range  of  properties  in 


PLAN  TODAY  FOR  THE 
PRODUCT  OF  TOMORROW! 

To  the  manuiacturer  oi  woven  Products.  SARAN  BY 
NATIONAL  oiiers  exceptional  possibilities.  It  is  remark- 
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industrial  applications.  With  new  phenolic  cenients  which  I 
bond  plastics  parts  into  practicallv  homogeneous  units,  it  i 
is  easy  to  foresee  window  and  door  frames  made  from  li 
extruded  members  which  will  neither  stick  nor  sag.  They  [1 
will  open  easily  and  close  tightly  over  the  years  without  J 
swelling  or  shrinking  like  wood.  Channels  will  be  uniform  U 
throughout,  factory  fitted  to  save  time,  and  they  will  pre-  H 
vent  seepage  of  moisture,  heat  and  cold.  Screen  doors,  I 
built  with  extruded  phenolic  frames  and  screened  with  1 
synthetic  fibre  mesh,  will  last  as  long  as  the  house. 

A good  many  of  these  iinprovements  in  resins  and  I 
methods  extend  beyond  the  realm  of  molded  products  into  I 
casting  and  laminating  which  will  be  discussed  later  on.  I 
The  immediate  point  to  consider  is  that  plastics,  now  more  I 
than  ever,  are  custom  built  to  meet  specific  industrial  I 
needs.  Manufacturers  with  post-war  plans  taking  shape  on  I 
drafting  boards  throughout  the  country  cannot  afford  to  I 
overlook  this  fact.  No  one  can  profitably  trust  his  memory  I 
of  plastics,  especially  phenolics,  as  he  knew  them  pre-war.  I 
They  are  as  different  today  as  his  markets  will  be  to-  I 
morrow  when  he  meets  the  public  again  after  working  I 
so  long  for  Uncle  Sam.  end  I 


Coated  Fabxics 
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butyral,  a thermosetting  type,  was  a “natural”  for  them. : I 
This  resin  is  the  only  one  of  the  vinyl  family  that  makes  I 
use  of  all  the  rubber  making  equipment,  mills,  calenders,  I 
and  curing  equipment.  It  is  therefore  being  widely  and  I 
successfully  used  by  the  rubber-coated  fabric  branch  of  the  I 
industry. 

Polyvinyl  chloride  and  its  copolymers  are  also  being  I 
calcndered,  but  since  they  are  tougher  resins  and  rcquire  I 
higher  operating  temperatures,  the  technique  of  Processing  , I 
as  well  as  the  proper  coating  formulation,  was  more  diffi-  I 
cult  to  acquirc.  However,  these  initial  difficulties  were  ■ I 
overcome  and  these  resins  are  being  successfully  used  I 
in  volume.  The  calendered  coatings  are  heavier  than  the  I 
spread  coatings,  but  the  increased  consumption  of  resins  f I 
and  plasticizers  is  offset  by  saving  on  solvents. 

In  addition  to  the  vinyl  resins,  the  synthetic  rubbers,  1 1 
Neoprene,  Buna  N,  Buna  S and  Butyl,  are  being  both  spread  I 
and  calendered  on  fabrics.  Neoprene  was  applied  by  these  I 
methods  beforc  the  war,  but  it  has  become  more  widely  I 
used  during  the  past  two  years.  Having  many  of  the  quali-  ■ I 
ties  of  natural  rubber,  Neoprene  has  been  restricted  to  j I 
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tliose  products  requiring  its  specific  quality  characteristics 
and  considered  highly  essential.  Buna-S  and  Butyl  are 
now  being  more  extensively  coated  as  they  have  become 
more  available  recently.  Bv.na  N is  still  not  available  except 
for  coatings  with  the  highest  priority  rating. 

The  most  important  coating  materials  being  used  today 
are  alkyd  resins,  vinyl  resins,  including  polyvinyl  butyral, 
Neoprene,  Buna  S and  Butyl,  with  other  resins  and  syn- 
thetic  rubbers  playing  a secondary  role. 

These  coating  materials  are  being  used  at  present  be- 
cause : first,  they  are  the  most  readily  obtainable ; second, 
they  are  most  adaptable  to  existing  processing  equipment; 
third,  the  coated  fabrics  made  from  them  can  be  fabricated 
efficiently  with  existing  equipment ; and  fourth,  these  coated 
fabrics  possess  the  proper  quality  characteristics  in  the 
highest  degree. 

In  arriving  at  this  group  of  fabric-coating  compounds 
the  fabric  coating  industry,  as  a whole,  screened  every  film- 
forming  material  that  offered  a possibility  of  meeting  mili- 
tary  requirements,  and  industry  has  not  yet  let  up  in  their 
efforts.  They  are  continually  evaluating  new  coating  com- 
pounds which  will  improve  their  war  products  or  eliminate 
potential  bottlenecks  in  processing  and  fabricating.  They 
are  experimenting  with  emulsions  and  dispersions  of  vinyl 
resins  which  would  eliminate  critical  solvents.  The  rubber- 
coaters  are  busy  improving  the  compounding  and  process- 
ing of  the  Buna-S  and  Butyl  synthetic  rubbers  to  take 
advantage  of  the  improving  supply  situation. 

The  post-war  prospects  for  the  heavier  weight  coated 
fabrics  indicate  that  the  furniture,  footwear,  and  auto- 
motive  fields  offer  the  best  possibilities.  For  the  light 
weight  coated  fabrics  the  best  outlets  appear  to  be  gar- 
ments,  umbrellas,  hospital  and  crib  sheeting  and  household 
accessories  such  as  shower  curtains,  garment  bags,  food 
covers,  etc.  However,  these  light  weight,  resin-coated 
fabrics  are  going  to  have  competition  from  another  plastic 
— unsupported,  plastic  film.  Elastomeric  film  was  becoming 
rather  well  established  in  this  industry  before  the  war. 
Military  demand  for  unsupported  film  has  resulted  in  the 
development  of  films  of  improved  qualities  which  will  have 
a wider  range  of  usefulness  in  the  post-war  period.  The 
capacity  for  manufacturing  film  by  extrusion,  casting,  and 
calendering  has  expanded  greatly  and  the  “know  how”  of 
fabricating  articles  from  film  by  heat  sealing  has  been 
widespread.  Vinyl  resins  are  the  principal  film-forming 
materials  being  used  today  and  they  appear  to  have  the 
proper  characteristics  for  the  uses  mentioned  above.  How- 
ever, other  elastomer  resins  are  being  evaluated  which  give 
promise  of  being  applicable.  end 


Melurac 
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procedure  was  then  tried  out  with  melamine  adhesives  and 
urea  resins  in  the  hope  of  producing  a more  economical 
product  having  the  noble  properties  of  the  melamine  ad- 
hesive.  The  effect  of  small  additions  of  melamine  to  urea 
resin  adhesives  may  be  seen  in  Tables  1 and  2.  With  a 
much  greater  addition  of  melamine,  a new  adhesive  has 
been  devised  which  not  only  is  comparable  in  boil  resist- 
ance  and  durability  of  bond  to  the  melamine  adhesives,  but 
which,  in  addition,  possesses  many  of  the  advantages  of 
urea  adhesives. 

This  adhesive,  consisting  of  a melamine-urea-formalde- 
hyde  resin  with  a suitable  filler  for  woodworking  applica- 
tions,  is  called  Melurac.  It  is  supplied  as  a free  flowing 
powder  which,  when  properly  mixed  with  water,  produces 
a glue  mix  of  exceptionally  strong,  non-staining,  boilproof 
bond  at  moderate  press  temperature.  It  can  be  used  advan- 
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tageously  for  assembly  glueing  wherever  heat  can  be  sup- 
plied  to  develop  the  boil  resistance  of  the  bond. 

For  hot-press  work  at  platen  temperatures  from  220°  F 
to  260°  F,  the  simple  water-resin  mix  provides  extraordi- 
nary  ease  of  operation  since  the  working  life  of  the  glue  is 
more  than  18  hr  at  70°  F,  and  spread  panels  can  be  retained 
almost  indefinitely  before  assembly  and  pressing.  Melurac- 
bonded  plywood  has  exceptional  secondary  glueing  proper- 
ties  since  there  is  no  strike-through  of  the  glue,  even  on 
the  thinnest  sound  veneers,  and  the  press  temperatures  are 
so  low  that  case-hardening  is  practically  impossible. 

This  adhesive  also  has  been  accepted  for  bag  niolding, 
as  its  low  cure  temperature  imparts  longevity  to  the  expen- 
sive  rubber  bags.  Since  generally  greater  flow  is  required 
for  this  operation  to  provide  the  necessary  slip  for  position- 
ing  of  veneers  when  the  pressure  is  applied,  it  is  wise  to 
store  spread  veneers  at  about  65%  relative  humidity. 

There  are  many  cases  where  it  is  desirable  to  provide  a 
really  durable,  boil-resistant  bond  in  assembly  work.  Wher- 
ever it  is  possible  to  apply  heat  sufficient  to  bring  the  glue 
line  to  220°  F,  the  regular  water-resin  Melurac  mix  can 
be  advantageously  used  for  this  type  of  joint  work.  Where 
such  heating  is  either  inconvenient  or  impossible,  the  addi-  i 
tion  of  0.5%  of  ammonium  chloride  (based  on  the  dry 
content)  provides  an  adhesive  which  can  be  cold  pressed, 
clamped  and  kiln  cured  to  provide  a boil-resistant  bond. 
Laminated  skiis  have  been  made  in  which  this  adhesive 
was  cold  pressed,  and  the  ski  blanks  after  removal  from  f 
the  clamps  were  subjeeted  to  a 24  hr  kiln  cure  at  140°  F.  j 
Perfectly  boil-resistant  bonding  was  achieved.  For  general  ; 
work  a kiln  treatment  of  16  hr  at  160°  F is  recommended. 

Many  peacetime  applications  are  in  view  for  this  new  . 
adhesive,  which  is  now  widely  used  in  the  fabrication  of 
aireraft  plywood  and  many  aireraft  and  marine  sub-assem-  '• 
blies.  It  is  already  in  use  in  the  edge  glueing  of  fine 
veneers  and  it  is  being  applied  to  postwar  plans  for  the  ! 
edge  glueing  of  lumber  for  fine  furniture,  which  is  to  be 
finished  by  application  of  baking  finishes.  The  fact  that 
it  provides  the  greatest  durability  and  does  not  stain  fine 
woods  makes  it  very  attractive  to  the  producers  of  fine  J 
decorative  wood  assemblies.  end  | 


Your  Molder  Can  Help  You 

( Continucd  from  page  24) 
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jobs  which  are  beyond  the  size  range  of  standard  in-  | 
jcction-molding  equipment. 

The  greatest  commercial  usefulness  of  the  compression  I 
method  is  reached  in  the  niolding  of  thermosetting  ma-  I 
tcrials.  Here  the  mold  can  be  maintained  constantly  at  > 
normal  niolding  temperature,  usually  in  the  neighborhood 
of  350°  F.  The  mold  is  chargcd  with  a measured  amount 
of  plastic  material — either  a compressed  preform  or  loose 
powder.  The  mold  is  then  dosed  and  pressure  applied.  i 
After  a predetermined  curing  time,  usually  lyi  to  several 
minutes,  the  mold  is  reopened  and  the  molded  piece  re-  I 
moved.  In  general,  compression  molding  of  thermosetting  | 
materials  is  a rapid,  economical  process. 

Certain  types  of  thermosetting  parts  cannot  be  molded  J 
cconoinically  by  compression — notably,  those  in  which  I 
there  are  small  fragile  pins  or  other  relatively  weak 
mold  scctions.  In  compression  molding,  when  the  mold  t 
is  elosed,  the  thermosetting  material  has  not  yet  reached 
a state  of  maximum  plasticity,  so  that  when  pressure  is 
applied,  it  moves  to  fill  out  the  mold  with  such  force  that 
it  is  likely  to  break  off  relatively  fragile  mold  sections. 

To  overcome  this  limitation  of  compression  molding,  an 
alternative  method.  known  as  transfer  molding  is  em- 
ployed.  In  transfer  molding,  the  mold  cavity  is  elosed 
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at  the  time  of  charging.  The  thermosetting  material — 
usually  a preheated  preform — is  loaded  into  a separate 
loading  chamber  known  as  the  “pot”.  Then,  as  the  press 
is  run  up,  a plunger  forces  the  plastics  material  through 
sprues  into  the  closed  mold  cavities. 

By  the  time  the  material  has  flowed  through  the  sprue 
and  into  the  closed  mold  cavity,  it  has  been  heated  to  the 
point  of  maximum  plasticity,  and  in  a properly  designed 
mold,  will  flow  freely  around  pins  and  other  comparatively 
fragile  mold  sections.  Full  molding  pressure  does  not 
take  effect  until  the  cavity  has  been  completely  filled. 
Thus,  the  weaker  mold  sections  are  supported  by  equal 
pressure  from  all  sides. 

Although  transfer  molding  has  been  widely  used  for 
many  years,  wartime  applications  with  their  need  for 
intricate  shapes  and  close  tolerances,  have  brought  this 
process  into  wider  use  than  ever  before.  It  has  proven 
particularly  valuable  in  handling  the  more  difficult  extra- 
strength  materials. 

Most  transfer  molding  jobs  today  are  being  produced 
on  the  standard  type  of  single-ram  compression  press.  The 
best  results,  however,  are  obtainable  from  double-ram 
presses,  in  which  one  ram  exerts  holding  pressure  to  keep 
the  mold  closed  while  the  opposite  ram  performs  the  job 
of  transferring  the  material  to  the  closed  cavity. 

Newest  and  most  rapid  of  the  commonly  used  molding 
processes  is  injection  molding,  ideally  suited  to  the  mold- 
ing of  thermoplastic  materials,  and  used  for  by  far  the 
greater  percentage  of  the  thermoplastics  parts  produced 
today. 

In  the  injection  press,  the  material  is  fed  from  the 
loading  hopper  into  a chamber,  in  which  it  is  heated  to 
the  point  of  plasticity;  then  injected  by  means  of  a plunger 
through  the  nozzle  and  sprue  into  the  closed  cavity  or 
cavities  of  the  mold.  The  mold  itself  is  cooled  by  water, 
and  the  molded  pieces  can  be  removed  as  soon  as  they  are 
hard  enough  to  retain  their  shape.  The  molding  cycle  is 
therefore  very  brief,  and  production  is  rapid  and  economical 
even  from  small,  one  or  two  cavity  molds. 

The  principal  limitation  of  injection  molding  today  is  in 
the  size  of  the  available  equipment.  There  are  few  presses 
in  existence  with  a capacity  greater  than  12  to  16  oz.  There 
is  every  reason  to  expect,  however,  that  when  the  demand 
for  larger  thermoplastic  parts  becomes  sufficiently  great, 
presses  of  greater  capacity  will  be  built  and  put  into  use. 

The  technique  of  compression  and  injection  molding  is 
difficult  and  may  be  learned  only  through  long  experience. 
A list  of  “do’s”  and  “don’ts”  on  choice  of  materials  and 
design  of  molds  will  not  do  one  bit  of  good  unless  you 
follow  through  by  getting  an  expert  to  help  you  with 
your  molding  problems.  Choose  this  expert  by  his  reputa- 
tion  and  his  equipment  and  discuss  your  job  freely  with 
him  and  you  will  be  on  safe  ground.  end 


Mexchandising  Plastics  Products 

( Continued  from  page  75) 

plastics  used  had  more  porosity  than  metal,  thus  permitting 
the  lipstick  and  cosmetic  stains  to  discolor  the  case.  In 
this  case  the  manufacturer  should  have  conducted  research 
and  advised  the  designer  that  it  was  necessary  to  keep  the 
color  of  the  case  in  a darker  color  range  that  would  not 
show  stains  so  readily. 

For  plastics  that  are  used  in  the  household,  post-war 
offers  an  exceptionally  bright  future  to  those  items  sold 
in  volume  by  chain  stores.  Again,  the  wise  manufacturer 
will  run  exhaustive  tests  on  his  items  before  he  begins 
volume  production,  to  make  certain  that  they  will  give  the 
ultimate  user  full  value.  “Full  value”  means  simply  that 
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ience as  injection  molders  of  Thermo- 
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IF  YOU  WANT  OUTLETS 
CONTACT  US 

Anything  pertaining  to  Smolcers  Artides 
or  General  Merchandising  and  Novelties 
★ ★ ★ 

We  Contact  Jobbers  and  Chain  Store  and 
Department  Stores  from  Coast  to  Coastl 

(Wm  Will  Cmrry  Our  Own  Aceøuntt  If  Nøeøééøry) 

★ ★ ★ 

M.  B.  Sl  EG  EL 

ASSOCIATES 

FACTORY  REPRISKNTATIVIS  AND  DISTRIRUTORS 

160  N.  WELLS  ST.  CHICAGO  6.  ILL 

• Jhtd \uttial  foeJ/fHetJ 

INDUSTRIAL  DESIGNERS — A large  manufac- 
turer of  automotive  and  commercial  products 
wants  several  designers.  Experience  should 
cover  rendering,  modeling  and  engineering  fun- 
damentals.  Excellent  studio  conditions.  State 
salary  and  previous  experience  in  letter  to  the 
Electric  Auto-Lite  Company,  Toledo  1,  Ohio, 
attention  Personnel  Manager. 
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141*  RaUraad  Av*.  ROCZTORD,  OL. 

the  product  will  stand  up  under  abuse  as  well  as  use.  It 
cannot  be  forgotten  that  plastics  reserable  metal  or  glass, 
that  housewives  have  becorae  accustomed  to  handling  cer- 
tain  utensjlj  in  certain  ways.  What  under  normal  circum- 
stances  is  a perfectly  satisfactory  thermoplastic  gadget 
may  be  subjected  to  immersion  in  hot  water.  The  result 
will  be  a ruined  product  and  another  black  eye  for  the 
industry.  Thus,  if  there  is  any  possibility  that  a product 
will  be  ruined  through  misuse,  or  if  it  requires  attention 
and  care  out  of  the  ordinary,  it  is  best  to  attach  complete 
instructions  for  its  use  and  care.  Such  precaution  will 
give  the  retailer  a logical  weapon  to  combat  unwarranted 
complaints. 

The  average  chain  store  is  interested  in  building  repeat 
sales  by  catering  to  customers  with  staple  items.  Plastics 
have  proved  themselves  in  this  field.  Why  not,  therefore, 
shy  away  from  production  of  novelty  plastics,  which  in- 
variably  associate  the  material  with  a certain  feeling  of 
instability  in  the  consumer's  mind,  and  instead  create  an 
acceptance  for  plastics  as  a base  material  by  linking  it 
with  well-designed,  well-made,  serviceable  and  practical 
consuraer  items?  Nothing  the  plastics  industry  could  do 
collectively  would  produce  greater  benefits. 

The  industry  should  not  continue  to  offer  plastics  as  an 
“ersatz”  material  or  associate  it  with  “ersatz”  merchan- 
dise.  Syndicate  store  managements  have  run  up  the  red 
flag  warning  buyers  to  ease  off  merchandise  that  smacks 
of  war-time  substitutes.  They  know  that  John  Q.  Public 
will  expect  at  least  pre-war  quality  the  day  the  armistice 
is  signed  and  they  have  no  intention  of  taking  markdowns 
and  losses  on  non-saleable  merchandise.  The  wise  plastics 
man  has  already  heeded  these  warnings. 

The  war  has  afforded  the  industry  an  excellent  oppor- 
tunity  to  take  inventory  of  itself  and  to  determine  its  weak 
as  well  as  its  strong  points.  Syndicate  managements  have 
watched  with  interest  the  procession  of  new  basic  mate- 
rials that,  from  time  to  time,  have  been  introduced  as  the 
final  answer  to  all  fabrication  problems.  The  last  two 
decades  have  seen  the  mass  production  of  steel,  which 
promised  to  be  the  answer  to  all  problems  of  fabrication. 
Yet  today  we  still  employ  wood,  glass  and  other  basic 
materials  in  our  manufacturing  because  steel  does  not  meet 
all  product  requirements. 

Closely  upon  the  heels  of  the  steel  boom  came  the  alumi- 
num  boom.  During  the  early  20's  designers  filled  the  pages 
of  magazines  and  newspapers  with  plans  for  reconstructing 
the  world  in  aluminum.  That  too  failed  because,  while  it 
was  entirely  possible  from  a manufacturing  standpoint, 
it  was  highly  impractical  from  a use  standpoint. 

Today  plastics  are  capturing  the  public’s  imagination 
with  promises  of  plastics  clothing,  plastics  furniture,  plas- 
tics this  and  plastics  that.  Tongue  in  chcek,  the  chain  store 
“boys”  know  that  plastics  won’t  revolutionize  the  world. 
The  chain  store  buyer  will  of  course  “sample”  anything 
that  looks  good  or  practical — but  that  "sampling”  should 
not  offer  too  much  encouragement  to  plastics  designers 
and  inolders.  The  ficlds  plastics  will  dominatc  will  still 
be  those  in  which  they  are  best  suitcd  to  the  job. 

The  ultimate  future  of  plastics  in  chain  stores  is  tre- 
mendous  because  they  are  ideal  for  mass  production  at 
low  prices. 

With  the  imports  of  cheap  Products  from  pre-war  Ger- 
many and  Japan  shut  off  for  the  duration-plus,  the  plastics 
industry  can  611  an  important  niche  in  the  supply  structure 
of  the  syndicate  stores.  In  the  case  of  chain  stores,  how- 
ever,  the  manufacturer  can’t  afford  to  experiment  at  the 
expense  of  the  retailer,  for  the  simple  reason  that  there 
are  relatively  few  major  syndicates.  Unlike  department 
store  seiling,  i f one  antagonizes  and  loses  the  patronage 
of  one  large  chain  of  stores,  a major  share  of  the  market 
is  gone. 
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Last,  but  not  least,  there  can  never  be  a fruitful  liaison 
between  the  plastics  industry  and  chain  stores  until  plastics 
manufacturers  learn  the  importance  of  concentrating  on 
doing  one  job  well.  Not  that  they  must  be  like  the  spe- 
cialist  who  makes  only  left-handed  salad  forks,  but  syn- 
dicates  have  enough  to  worry  about  without  contending 
with  suppliers  who  make  anything  from  an  elephant  how- 
dah  to  a mustache  cup,  just  because  some  other  fellow  is 
making  them.  The  only  one  way  to  grow  big,  in  the  eyes 
of  chain  store  buyers,  is  to  know  a particular  job  and 
watch  it,  instead  of  worrying  about  the  other  fellow. 

In  planning  plastics  products  for  chains,  it  is  well  to 
remember  the  importance  of  product  simplicity.  The 
simpler  the  product,  the  easier  it  is  for  the  prospective  pur- 
chaser  to  understand  its  use  and  the  more  readily  it  will 
seil.  “Over-merchandising”  by  adding  non-essential  gew- 
gaws  to  a product  in  order  to  outdo  one’s  competitors,  may 
end  up  in  outdoing  one’s  self. 

Quality,  too,  is  paramount.  A 50c  compact  is  no  good 
if  it  leaks  powder  or  won’t  close  properly.  A chain  store 
would  sooner  seil  fewer  compacts  of  a better  quality  and 
know  that  it  could  promise  its  customers  satisfactory  serv- 
ice and  build  repeat  business.  Utility  and  satisfaction  in 
use  is  another  important  check-point  in  planning  a plastics 
product.  One  can  often  increase  the  utility  of  a product 
by  combining  metal  or  wood  with  plastics. 

Good  design  and  styling  are  also  vital.  Although  one’s 
primary  attempt  should  be  to  get  good  functional  design, 
where  the  product’s  appearance  is  important,  as  in  a com- 
pact, good  styling  is  of  first  importance. 


Packaging 

Recogn.tion  should  be  given  to  “impulse”  purchasing  by 
customers.  This  calls  for  thought  in  packaging  a plastics 
product  so  that  it  makes  a favorable  appearance  on  the 
counter,  permits  good  display  of  the  item,  and  presents 
a complete  and  easy-to-understand  story  of  its  properties 
and  uses  on  the  package.  Packaging  may  range  from  a 
sticker  on  the  merchandise  to  a de-luxe  gift  box,  but  what- 
ever  it  may  be,  it  must  meet  the  requirements  of  good  dis- 
play, ease  of  stockroom  storage  and  protection  in  shipping. 

Finally,  a product  needs  good  advertising.  Just  because 
it  is  sold  in  chain  stores  doesn’t  mean  that  it  need  not  be 
made  to  stand  out  in  the  public  mind.  During  the  last 
few  years  the  value  of  branded  merchandise  has  become 
more  and  more  apparent  in  chain  stores.  Consumers  have 
been  loathe  to  accept  “just-as-good-as”  substitutes  and  the 
result  has  been  a roving  consumer  trade  which  has  created 
many  headaches  for  retailers  who  had  what  they  thought 
was  an  established  clientele.  These  retailers  found  that 
the  quickest  way  to  woo  back  the  affections  of  ex-customers 
was  with  branded  merchandise  that  has  consumer  accept- 
ance  in  advance.  Molders,  when  figuring  costs,  should 
permit  themselves  an  adequate  margin  to  do  a thorough 
and  sound  consumer  educational  and  goodwill  job  through 
the  medium  of  advertising.  Only  in  this  way  will  any  one 
plastics  product  or  line  become  indispensable. 

In  addition  to  a sound  advertising  and  publicity  program 
on  plastics  products,  the  manufacturers  of  plastics  powders 
should  give  thought  to  creating  brand  consciousness  for 
the  raw  material  itself.  The  use  of  distinguishing  colors 
or  some  other  device  can  protect  and  individualize  what 
might  otherwise  be  an  unrecognizable  value. 

Will  the  chains  be  hesitant  about  purchasing  something 
new  just  because  it  is  made  of  plastics?  Not  at  all;  they 
have  been  leaders  in  pioneering  both  merchandise  as  well 
as  merchandising  methods.  Chain  stores  are  not  asking 
for  favoritism,  merely  the  assurance  that  the  molders,  de- 
signers  and  merchandisers  of  plastics  products  will  employ 
principles  that  should  be  applied  to  any  sound,  well-estab- 
lished  business.  end 
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M AGNI  - FOCUSER 

BINOCULAR  EYE-LOOP 

ASSURES  GREATER  ACCURACY 
IN  ALL  CLOSE  INSPECTION  WORK 


FOUR  MO  DELS  AVAILABLE 


\.s- 


Model 

Approximate 

Focal 

Price 

No. 

Magnification 

Length 

3 

2x 

14" 

$ 8.50 

5 

3x 

10" 

8.50 

7 

4x 

8" 

10.50 

10 

5x 

4" 

13.50 

Magnifies  your  vision  and  leaves  your  hands  free.  For  the  ama- 
teur  and  professional  photographer  and  artist,  the  MAGNI- 
FOCUSER  provides  third  dimensional  vision.  It  not  only  mag- 
nifies  but  also  gives  you  stereoscopic  vision.  It  is  ideal  eye  aid  for 
viewing  Kodachrome  slides,  for  retouching,  enlarging,  examining 
prints,  for  editing  and  titling  films. 

The  MAGNI-FOCUSER  is  light,  comfortable,  can  be  worn  over 
glasses,  does  not  interfere  with  normal  vision.  It  is  being  used  by 
leading  photographers — in  the  Army  and  Na1  •'  and  in  many 

7«1 

industries. 

MAIL  ORDER5  FILLED 
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32nd  St.,  near  6th  Ave.,  N.  Y.  1,  N.  Y. 
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MIDWESTERN 

REPRESENTATION 

• Young,  aggressive  midwestem  linn  headed  by  out- 
standing  salesman  oi  many  years'  experience,  wishes  to 
aggressively  represent  reliable  iirms  in  this  area.  We 
cover  Wholesale  or  retail  outlets  and  guarantee  results. 
Line  up  now  for  market  control  at  lower  sales  costs. 

G.  D.  NICHOLS.  President 

INDUSTR1AL  PLASTICS  CORPORATION 

161  W.  Wisconsin  Ave.  Milwaukee  3.  Wisconsin 

DAly  5665 


MACHINERY-E,Lt 

For  the  Plsstic  Molding- Rubber- Chemical- Wood  and  Metal 
Working  Industries.  Hydraulic  Presses,  Pumps,  Accumulators. 
Mills,  Mixers,  Grinders.  Machine  Tools,  Punch  Presses, 
Motors,  Boilers,  Air  Compresaors,  Etc. 

Standard  and  Special  Production  Equipment. 

We  Solidt  Your  Inquiries  and  Offerings 
From  Single  Items  to  Complete  Planta. 

INDUSTRIAL  EQUIPMENT  COMPANY 

873  Broad  Street,  Newark  2,  New  Jersey 
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ADHESIVE  CEMENTS 

for  erery  bonding,  joining  problem 
PLASTICS  . . . GLASS  . . . METALS  . . . WOOD 

Qumnlitiøå  lo  /Et  your  Job 

PLASTITE  ADHESIVE  CEMENT  COMPANY 

737  No.  Michigan  Chicago  11.  Ul. 


H.  Paulis  Plastics  Company 

317-221  (ast  Washington  Blvd. 

Los  Angelos  15,  California 
Moldors,  Fabricatori  of  all  type  plastics. 


PLASTIC 

TOMATO  SLICER 


Bids  for  royalty  con- 
tracts  open  to  efflclent 
reliable  firms  or  com- 
panles  that  gat  results. 

JACK  E.  WINGATE 
3841  N.  High  Stmnt 
Columbus  2,  Ohio 


CELLULOSE  PRODUCTS  COMPANY 

Plastlc  Sheet  Fabrlcatlon 
Cwftom  Manwfactwrlng 
Printlng  — Forming  — Blank  ing 
Ben  4796  Floronca  Sta.  Los  Angelos  1,  Cal. 


URGENT  •NEED  SCRAP  LUCITE 
OR  PLEXIGLAS 

LARGE  OR  SMALL  QUANTITItS 
Min.  Siis  4*4  I*.  0100  to  .01»  ThlcknoM 

HUBBILL  I M I III  R 

4IS  Lsfingtoo  Ave.,  N.  Y.  C.  MU  J 4*44 


What's  Wrong  writh  Molding  Machinery? 

( Continued  from  puge  66) 


they  had  served  other  needs.  On  the  other  hand,  the 
injection  molding  machine  was  created  solely  for  molding 
plastics.  The  designer  may  have  inherited  some  funda- 
mental ideas  from  die-casting  engineers,  but  started  largely 
from  scratch.  They  have  done  a fairly  good  job,  but 
there  is  still  room  for  improvement. 

Injection  machines  should  be  self-contained.  It  should 
not  be  necessary  to  mount  temperature  Controls  on  a wall. 
Frequently  it  is  desirable  to  place  the  machine  in  the 
middle  of  the  room,  where  no  walls  are  available.  Be- 
cause the  machine  manufacturer  has  not  provided  the 
vital  temperature  Controls  as  an  integral  part  of  the  ma- 
chine, molders  have  had  to  mount  these  on  the  machine 
with  rubber  shock  mounts,  as  shown  in  Fig.  2.  Here  the 
temperature  control  is  mounted  on  the  back  of  the  switch- 
board,  which  is  raised  to  eye  level  and  mounted  on  the 
pump  end  of  the  machine.  The  shock  mounts  insulate 
the  delicate  instrument  from  the  vibration  of  the  press. 

For  production  work,  it  is  desirable  to  keep  an  accurate 
record  or  the  number  of  cycles  of  the  machine.  Note  the 
electric  cycle  counter  mounted  under  the  temperature  con- 
troller  in  full  view  of  the  operator,  who  can  constantly 
watch  his  production  progress.  In  some  cases  the  electric 
counter  is  built  into  the  machine  by  the  molder  (Fig.  1). 

Some  electrical  switchboards  are  so  placed  that  oil  can 
leak  into  the  Controls.  This  fouls  the  contacts,  which 
burn  and  fail  to  close  the  circuit ; fires  often  result  from 
leaking  oil.  Placing  the  switchboard  in  a more  suitable 
location  would  entail  no  special  difficulty  and  would  also 
eliminate  the  existing  hazards. 

The  newly-designed  switchboards  described  above  are 
enclosed  in  oil  and  dustproof  boxes  and  mounted  on  the 
machines  where  they  are  accessible.  The  circuit  has 
bcen  changed  to  remove  some  safety  hazards,  is  operated 
by  a magnetic  pushbutton-controlled  switch,  and  incor- 
porates  a contactor  for  the  heaters,  operated  from  the 
temperature  control. 

The  safety  devices  on  injection  presses  are  sometimes 
inadequate.  On  one  machine,  a relay  was  used  as  a 
locking-out  means  for  the  injection  stroke.  Failure  of 
the  relay  caused  repeating  of  the  stroke,  creating  a con- 
dition  which  could  result  in  injury  to  the  operator. 
When  locking-out  relays  are  installed  in  a circuit,  they 
should  be  wired  so  that  the  machine  cannot  function  if  a 
relay  fails. 

Also  of  importance  is  that  safety  gates  should  release 
oil  pressure  down  to  pilot  pressure  to  prevent  any  pos- 
sibility  of  press  closurc  with  the  gates  open. 

With  electric  power  at  a prcmium,  and  as  a war  aid, 
wattage  must  not  be  wasted.  Heating  cylindcrs  for  in- 
jection machines  use  up  to  5 kw.  generally  taken  from  one 
side  of  a 3-phase  line.  The  wiring  is  inside  the  machine 


In  Hin  Dncnmbnr  Ittun  of  plastics  watch  lor— 

PHENOLICS  POST-WAR — PART  II 

Don*!  miu  this  rWid  skntch  of  tho  broad  futuro  lying  boforn 
east  phnnolic».  laminatnd  phnnolics,  cordagn  fibnr»  improanalod 
with  phnnolics,  and  plamtics-bondod  and  improanatnd  ply 
woods.  proftontnd  bf  E.  F.  Lougnn,  chairman  of  thn  advtsory 
board  of  thn  Plastics  Industrinn  Tnchnical  Institute. 

Bastna  his  prndictions  on  rnonnt  donolopmont»  affneting  phn- 
nolics. thn  autnor  potnts  out  thn  numorou»  path»  into  which  thn 
application»  of  phnnolics  will  branch  In  thn  post-war  pnriod. 


Subscribe  to 


today 


116 


PLASTICS 


NOVEMBER  1944 


and  always  on  the  same  side  of  the  line.  Consequently, 
the  use  of  several  machines  unbalances  the  circuit  badly. 

The  author  has  designed  3-phase  contactor  on  the  main 
switchboard.  As  a result,  power  factor  has  now  climbed 
to  0.92.  The  power  company  charges  extra  for  power 
factors  below  0.75,  and  discounts  the  bill  for  power  factors 
above  0.85,  thus  producing  substantial  savings. 

Because  of  changing  power  requirements  during  various 
parts  of  the  molding  cycle,  the  power  factor  fluctuates. 
Corrective  condenser  can  be  used  to  cut  down  the  amount 
of  this  fluctuation. 

Power  Conservation  Important 

Still  another  change  should  be  made  by  the  equipment 
manufacturer  to  conserve  power.  It  is  customary  at 
present  to  have  the  pump  working  at  full  pressure  through- 
out  the  cycle,  spilling  the  pressure  out  through  a relief 
valve  when  the  plunger  is  not  in  the  forward  position. 
This  is  wasteful.  The  manufacturer  should  install  a 
means  of  relief  so  that  the  pump  pressure  could  be  reduced 
to  75  or  even  50  psi  during  a portion  of  the  cycle,  thus 
saving  much  power.  With  the  proper  corrective  con- 
densers,  a high  power  factor  could  still  be  maintained. 

Another  observation : many  streamlined  housings  of  in- 
jection  presses  are  eye  appealing;  but  are  not  practical 
when  the  mechanic  must  make  adjustments  inside  the 
machine. 

Some  stock  hoppers  are  placed  so  high  on  the  machine 
it  is  difficult  for  operators,  particularly  female,  to  put  the 
stock  in.  On  one  recent  machine  the  hopper  is  11  ft 
from  the  floor  and  when  the  machine  manufacturer  was 
asked  how  to  fill  it,  he  said:  “Fill  it  from  the  second 
floor” ! This  shows  how  little  the  machine  manufacturer 
considers  the  molder’s  problems — most  of  the  molding 
plants  are  in  a single-story  building  or  have  other  things 
on  the  floor  above  which  make  this  impractical. 

Another  difficulty  is  caused  by  the  inaccessible  positions 
in  which  the  gate  to  the  stock  passage  is  placed  to  permit 
the  operator  to  return  the  sprues  to  the  heating  cylinder. 
One  machine  has  this  opening  in  the  back  of  the  machine. 

The  author  has  seen  machines  as  much  as  Y%  out 
of  line  between  the  platens  and  heating  cylinder.  Molds 
are  made  to  exacting  limits  and  the  machines  to  run  them 
should  be  expected  to  have  at  least  as  much  accuracy  as 
the  molds. 

Some  machines  require  the  removal  of  strain  rods  to  put 
the  molds  in  place.  Others  have  a knockout  mechanism 
which  is  not  strong  enough  to  strip  the  molded  parts. 
Some  must  be  torn  down  to  replace  parts  such  as  link 
pins,  which  break  frequently. 

The  poor  repair  service  given  by  some  machine  manu- 
facturers  is  another  source  of  grief.  One  of  our  machines 
recently  stripped  a coupling  between  the  motor  and  pump. 
The  machine  manufacturer  was  contacted  immediately,  as 
the  press  held  an  important  war  job,  and  could  not  operate 
without  the  coupling.  The  manufacturer  said  he  would 
be  unable  to  ship  a coupling  for  4 months,  since  all  avail- 
able  couplings  were  scheduled  to  go  into  new  machines ! 
Faced  with  the  prospect  of  keeping  the  machine  idle  for 
a third  of  a year,  we  turned  to  a manufacturer  of  entirely 
different  equipment  who  used  a similar  coupling.  The 
following  day  the  machine  was  back  in  operation. 

The  author  has  found  through  inquiry  that  most  other 
molders  experience  many  of  the  same  difficulties  that  are 
mentioned  in  this  article.  In  plastics  as  in  other  industries, 
this  situation  points  toward  the  need  for  increasing  co- 
operation  between  molder  and  machine  manufacturer  in 
order  to  iron  out  the  numerous  problems  which  have  arisen 
through  the  use  of  present  equipment.  Only  in  this  fashion 
can  the  whole  industry  advance  at  its  optimum  rate.  end 
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What  Price  Performanc • f 

( Continucd  from  page  68) 

Then,  there  is  in  Column  4 the  Manufacturing  Conver- 
sion  Factor.  What  does  this  mean  and  why  is  it  impor- 
tant? Not  only  is  it  important  to  know  the  cost  of  a ma- 
terial itself,  but  the  methods  of  manufacture  also  contribute 
a major  itcir.  of  the  cost  of  the  finishcd  article.  They  in- 
fluence  labor,  overhead,  tool  and  equipment  charges.  So 
do  attachments,  etc.  Appreciabie  differences  in  these  costs 
will  result  from  the  design  of  the  particular  product  under 
considcration,  but  in  order  to  arrive  at  some  insight  in  the 
relative  mcrits  of  different  materials,  wc  take  a bold  step 
and  estimatc  an  average  additiona!  cost  for  each  manufac- 
turing process,  as  a multiplier  of  the  raw  material  cost. 
This  is  the  manufacturing  conversion  factor. 

In  Column  5,  we  find  the  cost  for  an  equal  volume  of 
finished  product  in  e.v ' material,  arrived  at  by  multiplying 
Columns  2,  3 and  4.  xTtis  gives  the  cost  for  27.8  cu  in 
of  each  material  (27.8  cu  in  per  lb  being  the  specific  vol- 
ume of  water  with  a spevifir  -ravity  of  1).  The  number 
of  cu  in  of  each  material  beiiy,  qual  throughout  Column  S, 
multiplication  of  Columns  2,  o «nd  4 gives  a strictly  com- 
parable  cost  factor  for  all  materials.  It  is  unnecessary 
to  devel op  costs  per  1 cu  in,  because  the  method  is  being 
applied  uniformly.  Those  who  figure  in  that  manner  need 
only  divide  Column  5 by  27.8. 

Costs  per  cu  in  are  essential,  because  we  measure  major 


properties  of  performance,  like  tensile  strength,  flexural 
strength,  etc.,  in  psi  and  not  per  lb.  Costs  per  cu  in 
climinate  the  extra  calculation  involved  in  bringing  the 
material  thickness  required  for  a satisfactory  design  down 
to  weights  and  prices  per  lb.  Many  times  a true  pieture 
performance 

is  attempted  by  giving  but  inasmuch  as  we 

spee.  grav. 

are  investigating  performance  per  dollar,  it  is  more  logieal 
and  quite  a bit  faster  to  quote  prices  in  dollars  X specific 
gravity  and  take  the  performance  at  its  aetual  value ! 

Columns  6,  7,  8 and  9 are  sclf-explanatory  but  attention 
should  be  given  the  need  for  standard  test  methods  for  all 
materials.  If  the  test  methods  used  are  not  in  conformity 
considerable  differences  in  these  figures  can  result  with 
an  apparent  distortion  in  the  results  of  an  analysis  ba  sed  on 
this  type  chart. 

In  Column  10  are  given  the  maxinium  temperatures  up 
to  which  the  materials  remain  stable,  which  factor  is  of 
equal  importance  to  the  constancy  of  the  dimensions  of  our 
Products,  as  is  Column  9,  Water  Absorption. 

Column  11  gives  the  Rockwell  hardness  on  the  M scale 
to  denote  the  surface  characteristics  of  these  materials. 

Column  12  denotes  the  relative  insulating  characteristics 
for  electricity  of  these  materials  and  wc  may  add  many 
other  columns  with  faetual  data  regarding  chemical  re- 
sistance,  aging  properties,  color  possibilities,  etc. 

Now,  in  interpreting  these  figures,  costs  and  water  ab- 
sorption should  be  minima  and  other  performance  data 
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should  be  maxima  for  the  most  desirable  material.  There- 
fore,  the  material  showing  the  highest  quotient  of  per- 
formance over  cost  should  be  the  proper  one  to  use  in  an 
application  under  consideration,  provided  proper  emphasis 
is  given  to  the  one  or  two  salient  characteristics  required 
for  the  proper  functioning  of  this  part. 

For  example,  where  highest  impact  is  required,  combined 
with  lowest  water  absorption,  the  quotient  of  Columns  8 
and  9 reveals  stainless  steel  in  the  metals  group  and  fibre- 
glass-no-pressure  laminate  in  the  plastics  group  as  out- 
standing  materials.  Now  if  we  consider  no  other  addi- 
tional  requirements  for  simplicity’s  sake,  and  look  at  the 
cost  X water  absorption 

costs,  the  factor should  be  a min- 

impact 

imum  to  arrive  at  the  most  economical  material  of  these 
840  X .1 

two.  This  quotient  is  = 3 for  stainless  steel 

OO 

370  X .4 

and = ±10  for  fibre  glass  plastics,  demonstrat- 

15 

ing  a higher  efficiency  for  stainless  steel  on  the  basis  of 
impact  resistance  and  water  absorption  alone.  Obviously 
many  more  factors  are  usually  in  the  play,  such  as  elec- 
trical  or  heat  resistance,  surface  characteristics  and  chem- 
ical resistances,  and  these  will  allow  a much  sounder  con- 
clusion  than  this  example,  limited  to  three  considerations 
only. 

Another  point  is  that  certain  factors  like,  for  example, 
the  flexural  strength,  are  not  in  direct  relationship  with 
costs.  To  make  this  clear,  obviously  one  can  use  twice 
the  wall  thickness  for  the  same  ultimate  product  cost  when 
employing  a material  that  is  half  the  cost  of  the  next  one 
per  cu  in.  Now  i f one  makes  a beam  supported  on  two 
ends  in  the  low  cost  material,  twice  the  height  of  the  one 
in  the  higher  priced  material,  it  is  obvious  that  the  flexural 
strength  of  this  beam  has  not  been  doubled  but  quadrupled. 
Flexural  strength  increases  with  the  square  of  the  height 
of  a beam. 

The  reader  will  use  his  own  judgment  as  to  the  relative 
importance  of  individual  factors.  E.g.,  he  may  in  his  par- 
ticular  industry  wish  to  give  special  emphasis  to  one  par- 
ticular  factor  by  squaring  all  the  figures  in  this  column  and 
using  those  data  in  his  cost-performance  formula. 

We  would  like  to  underscore  that  this  chart  is  only  the 
beginning  of  a system  that  can  be  diversified  extensively 
to  meet  individual  requirements.  Especially  the  manufac- 
turing  conversion  factor  will  vary  widely  from  product 
to  product  and  we  have  attempted  to  strike  only  an  average. 

Essentially  this  method  is  s reduction  to  mathematics  of 
product  designeres  common  sense.  The  story  told  by  the 
figures,  however,  will  be  a revelation  in  a good  many  in- 
stances.  Once  the  system  is  set  up  in  accordance  with  the 
requirements  of  a particular  industry,  it  makes  for  correct 
selection  of  raw  materials  almost  at  a glance.  However, 
the  chart  is  not  intended  to  replace  sound  reasoning,  by 
an  automatic  formula  and  as  is  the  case  with  any  “tool” 
it  is  only  as  good  as  the  man  who  uses  it.  end 


An  outstanding  fntur*  in  the  December  issue  of  ploStlCS 
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Chester  Zeeh  describos  tho  vital  role  played  by  these  resins 
in  synthetic  rubbers,  adhesives,  coatings,  artificial  leather 
and  tile. 


Subscribe  to 
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HOBALITE 

for 

HOBBED  MOLD  DIES 

A GOOD  SINKING  IN  1935 

TODAY 

PERFECT  C AV  IT  I E S ARE  HOBBED 

I2'x6'xj'  Deep  — 10"  Dia.  x 3"  Deep 


The  plastic  molding  industry  grows  in  leaps  and 
bounds.  We  had  to  improve  Hobalite  at  that  pace.  March, 
1939,  closed  a long  period  of  research  and  checking  under 
actual  hobbing  conditions,  proving  we  had  improved  hobability, 
reduced  porosity,  and  improved  reaction  to  heat  treatment. 

The  hobbed  cavities  in  Hobalite  have  that  perfect  finish 
which  gives  high  lustre  to  the  molded  part.  Properly  case- 
hardened  and  heat  treated  it  withstands  a pressure  of  82 

Tons  Per  Square  Inch. 

A complete  stock  of  all  standard  sizes  carried 
in  o ur  Chicago  Warehouso  for  immediato 
shipment. 

ESTABLISHED  1911 

IV  S WDKU  E®l 

2945  W.  HARRISON  STREET  • CHICAGO  12,  ILLINOIS 

Branch  Offices  and  Warehouses: 

1316  So.  Rockland,  Calumet,  Mich.  • 14643  Meyers  Road,  Detroit  27,  Mich. 
420  W.  South  St.,  Indianapolis  4,  Ind.  • 3731  W.  Highland  Blvd.,  Milwaukee  8, 
Wis.  • 1617  North  7th  St.,  St.  Louis  6,  Mo. 


T DIE  CAST  AND  NOLDED  PRODUCTS 

A COMPLETE 

MANUFACTURING  SERVICE 

DESIGNERS 

INJECTION  MOLDERS 

DIE  CASTERS 


11630  S.  MAIN  ST. 


LOS  ANGELES  3,  CALIF. 


UTAH  PLASTIC  & DIE-CAST  C0.,  INC. 

SESVICING  THE 
INTERMOUHTAm  A TA 

INJECTION  MOUIDJNG 

DIE  CA-?ING-DESIGNING 

A Complete  Manufaciuting  Service 
113  EAST  FIHST  SOUTH  SALT  LAKE  CITY  1,  UTAH 
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Pumps  and  Valves  now  available  in 
capacities  of  .5  — 1 — 2.25  GPM  for 
continuous  3000  p.  s.  i.  operation 


Courfety — 

Weinmon  Pump  & Supply  Company 
Pittiburgh,  Pennsylvania 


YCO 


_ s power  tJnit 

_ ..  -zoOO  * 

Basic  3 Vaive 

_ nl0.Mo»or-Beg«la*,n9 

P P , d System  Pressu.e.0  3000  r-*  ‘- 

To  Main»ain  Des  1 «. 


We  also  manufacture  a com- 
plete  line  of  regulating  and 
operating  valves  which  can  be 
mounted  integrally  with  Basic 
Unit  to  provide  any  method  of 
straight  line  power  actuation. 


rnt«ma>  ru  tr  o *. 


420  UXINOTON  AVINUI,  NIW  YORK  17,  N.  Y.  • FACTORIiS:  WATIRTOWN,  N.  Y. 
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For  Custom  Injection 
Moulding  . . . try  the  Trio 


8 GRAFTON  STREET 


“LETTER  PERFECT”— 

Injection  Moulding  of  Quality 
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VS/  In  the  presenee  of  light,  Catolin 
plastics  are  supreme.  Beauty,  luster,  brilliance  and  an  unlimited 
range  and  depth  of  color  . . , these  are  the  attributes  that 
made  Cotalin  the  foremost  costume  jewelry  material,  they  are 
olso  the  very  qualities  so  necessary  to  smart  lamp 
merchandising.  Catalin,  east  in  our  plant  to  specifications,  or 
supplied  in  stock  shopes  for  fabrication,  is  most  responsive  to 
the  designer's  art  . . . permits  unlimited  expression 
at  on  absolute  minimum  in  tooling  costs. 

lamp  designers  entrusted  with  tomorrow's  illumination  have 
much  they  can  count  upon  in  Catalin  east  resins  — in 

loolin  poiystyrene  molding  compounds  — and  in  the 
helpful  guidance  of  Catolin's  engineering  stoff. 

Inquiries  are  invited. 


CATALIN  CORPORATION 

ONE  PARK  AVENUE  • NEW  YORK  16.  N.  Y. 
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Designed  and  Built 
by  H-P-M 
for  Heavy  Duty 
Hydraulic  Service! 


The  H-P-M  HYDRO-POWER  radial  pump  provides  the  source  of 
power  for  operating  H-P-M  "All-Hydraulic"  plastics  molding  presses. 
Through  this  pump,  the  energy  of  the  electric  motor  is  directly  con- 
verted  to  controlled  hydraulic  power. 

The  H-P-M  HYDRO-POWER  radial  pump  embraces  fundamental 
patented  features  which  make  it  one  of  outstanding  reliability.  It  has 
established  a reputation  for  dependable  service,  which  is  well  founded 
on  the  pump's  design,  and  also  upon  the  precision  methods  by  which  it 
is  built. 

Wlth  both  press  and  operating  system  being  products  of  H-P-M, 
undivided  responsibility  to  the  user  is  guaranteed.  This  fact,  plus 
H-P-M's  67  years  of  experience  in  building  hydraulic  presses,  assures 
a production  machine  of  the  highest  quality.  Choose  H-P-M  presses 
for  your  molding  requirements.  Write  today  for  complete  information. 

THE  HYDRAULIC  PRESS  MFG.  COMPANY 

MOUNT  GILEAD,  OHIO,  U.  S.A. 

Branch  Offices — New  York,  Philadelphia,  Cleveland,  Detroit  end  Chicago.  Representative*  in  Principal  Cities. 
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^ //etapfating  en-  {\  v fl 
ty(/L  hances  the 
beauty  of  intricately  shaped  easily 
moulded  plastics  by  completely  or 
partially  coating  them  with  lustrous 
decorative  metals. 

When  partial  Metaplating  i»  de- 
sired,  to  bring  out  the  combined 
beauty  of  plattic  and  metal,  be 
sure  to  discuss  your  application 
with  ut  before  moldt  are  made.^^ 
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MITAl  PLATING  ON  PLASTICS 


BEAUTIFY  PLASTICS 
WITH  ALL-OVER  OR  PARTIAL 


PLASTIC  HANDLE 
COMPLETELY 
METAPLATED 
WITH  SILVER 
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SAME  PLASTIC 
HANDLE  PARTIALLY 
METAPLATED 
WITH  SILVER 
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U rom  making  molds 


A W-S  MACHINE  FOR  EVERY  PURPOSE 


FULL  AUTOMATIC  COMPRESSION  MOLDING  PRESSES 
LABORATORY  PRESSES 

HORIZONTAL  INJECTION  MOLDING  PRESSES 
RECORD  PRESSES 
VALVES  AND  FITTINGS 
VERTICAL  INJECTION  MOLDING  PRESSES 


SEMI-AUTOMATIC  COMPRESSION  MOLDING  PRESSES 
LAMINATING  PRESSES 
HOBBING  AND  DIE-SINKING  PRESSES 
ACCUMULATORS 
PUMPS 

PLAIN  HEATING  AND  CHILLING  PRESSES 


ANGLE  MOLDING  PRESSES 


molding 


plastics . . . . 


Hobbing  cavity  in  a plastic  mold  on  a 
Watson-Stillman  Hobbing  Pre»*  at  The 
Parker  Stamp  Works,  Inc.,  Hartford,  Conn. 


W-S  equipment  embodies  operating  and  production 
features  consistent  with  latest  trends  in  plastic  materials  and 
molding  techniques.  Each  type  of  machine  is  thoroughly  tested 
and  proved  at  the  factory  under  conditions  duplicating  actual 
operating  requirements. 

Facilities  of  the  W-S  laboratory  are  always  available  to  mold- 
ers  for  testing  and  molding  plastics  with  various  types  of 
equipment  and  dies.  Why  not  select  your  molding  machines 
and  operating  equipment  from  this  complete  Watson-Stillman 
line?  When  you  bring  your  problems  to  us  you  deal  with  an 
organization  which  has  been  actively  and  intimately  associated 
with  the  Plastics  Industry  from  its  beginning.  Write  or  call 
The  Watson-Stillman  Co.,  Roselle,  New  Jersey. 


MHrSØAf  * ST/U Af AM 

Designers  and  manufacturers  of  Hydraulie  Equipment,  Forged  Steel  Fittings  and  Valves. 


DECEMBER  1944 


PLASTICS 


5 


SAV-WAY  AIMIMOIIIMCES  8AIIA-8EAL 

A New  Achievement  in  Flexible  Plastic  Packaging 


§AV-WAY  SARA-SEAL,  the  miraculous 
new  packaging  and  sealing  method  machine,  automatieally  encases 
anything  from  a hall  bearing  to  a gyro-compass  in  a moisture  proof, 
air-tight,  floating  bag  of  glistening  transparent  plastic  with  a toelded 
closure.  Designed  for  Saran*,  it  is  now  being  engineered  for  use  with  a 
wide  range  of  flexible  plastic  materials. 

Today,  Sav-W  ay  Sara-Seal  is  available  only  to  tlie  Arm  ed  Forees 
and  their  suppliers  . . . for  the  fast,  sure  packaging  of  radar  equip- 
ment,  aireraft  parts,  delieate  surgieal  instruments,  precision  gages  . . . 
in  faet,  any  critieal  war  material  that  must  arrive  at  its  destination 
protected  from  the  corrosive  action  of  moist  salt  air  and  from  dust 
laden  atmosphere. 

Tomorrow,  Sav-Way  Sara-Seal  will  play  an  important  part  in  the 
packaging  of  eountless  perishahle  com  modi  ties.  Wherever  it  is  de- 
sirable to  keep  moisture  either  in  or  out,  or  to  protect  natural  or 
manufaetured  produets  from  contaminating  atmosphere,  Sav-Way 
Sara-Seal  will  lind  work  to  do. 

If  you  are  faeed  with  a post  war  packaging  problem,  our  engineer- 
ing department  will  be  glad  to  work  with  you  in  adapting  Sara-Seal 
to  your  specific  requirements. 

Send  for  Detcription  and  Photographs  of  the  Sara-Seal  Machine  and 

Samples  of  the  Sara-Seal  Closure 

• Tro.l.  Mmrh  Krg.  V.  S.  ht.  Off. 

SAV-WAY  I l\l  II  U S T II  I E S 

MACHINE  TOOL  DIVISION 

BOX  117,  HARPER  STATION,  DETROIT  13,  MICHIGAN 
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with  Geon  it  s the  combination  of  properties  that  counts 


THE  girl  in  the  picture  is  demonstrating  just  one 
important  property  of  GEON  — heat  sealing.  This 
relatively  new  method  of  sealing  has  wide  applications 
in  many  fields— textile,  plastics,  packaging,  to  name 
three  important  ones. 

But  heat  sealing  alone  may  not  answer  your  prob- 
lem. That’s  why  we  say,  with  GEON  it's  the  combination 
o]  properties  that  counts. 

What  other  characteristics  do  yoil  need  in  your 
coated  fabric  or  paper,  your  film  or  sheet?  Here  are  a 


few  of  GEON’s  outstanding  properties  that  can  be 
had  in  a wide  variety  of  combinations:  resistance  to 
oil,  grease,  fats,  acids,  alkalies,  foods,  light,  air,  aging, 
wear,  abrasion,  water,  heat,  cold,  cracking,  mildew 
and  creasing.  GEON  materials  may  be  flexible,  light 
weight,  odorless,  tasteless.  They  can  be  made  in  a wide 
range  of  attractive  colors. 

Does  this  suggest  some  application  for  GEON  in 
your  business?  Right  now  the  use  of  GEON  is  subject 
to  allocation  by  the  War  Production  Board.  Our  devel- 
opment stafif  and  laboratory  facilities  are  available  to 
help  you  work  out  any  special  problems  or  applications. 
For  more  complete  information  write  Department  U-2, 
Chemical  Division,  The  B.  F.  Goodrich  Co.,  324  Rose 
Building,  E.  Ninth  and  Prospect,  Cleveland  1 5,  Ohio. 

CHEMICAL  DIVISION 

THE  B.  F.  GOODRICH  COMPANY 

ROSE  BbiLDING,  I.  NINTH  A PROSPECT,  CLEVELAND  15,  OHIO 


DECEMBER  1944 


PLASTICS 


7 


r 


FIBERGLAS'  Textiles  Improve  this  Characteristic  in 
Low-pressure  Plastic  Laminates 


VHHHP 


glatt  manulocturod  In  A bar  or  Alamonl 
lorm  by  Owont-Cornlng  Fiborglai  Corpora- 
tion. Tho  Fiborglat  Abort,  twitlod  info 
throodt  and  yarnt,  wovtn  Into  lopot  and 
clotht,  provido  toxtil*  matorialt  in  all  the 
itondord  lorm«  uted  in  tho  roinforcomonl 
of  low-protturo  platlic  laminatet.  Samplet 
and  complele  lerhnlcal  information  on 
Fiborglat  Texlilet  on  rogwoit.  Fiborglot 
Corporation  doet  not  monufocturo  rotint  or 
Anithod  laminatet,  bvt  tKall  bo  ploatod  to 
dirort  you  to  tovrcet  of  tvpply. 


HIGH  STRENGTH  with  LIGHT  WEIGHT  . . . that  is  the  pritne 
obiective  in  numberless  postwar  products  . . . plastics,  in  particular. 

The  resourceful  fabricators  of  low-pressure  laminates  are  setting 
up  new  highs  in  the  vital  strength-weight  ratio.  They  are  re  port  ing 
notable  improvements  in  the  strength-to-weight  factor  through  the 
usc  of  Fiberglas  Cloth  Reinforcements  in  combination  with  the  new 
contaet  pressure  resins. 

Fiberglas . . . glass  in  the  form  of  fine  fibers  or  filaments  . . . has  a 
specific  tensile  strength  beyond  that  of  steel.  Twisted  into  yarns, 
woven  into  Fiberglas  Cloth  and  put  into  plastic  laminates  for  rein- 
forcement,  Fiberglas  carries  its  high  strength  with  it.  Fabricators  are 
producing  laminates  with  strength-weight  ratios  in  excess  of  those  of 
the  high-strength  metals. 

And  they  are  reporting  that  Fiberglas  Cloth  contributes  in  an  im- 
portant way  to  other  desirable  propertics  in  finished  laminates,  such  as 
inumet  strength,  dimensional  stability,  moisture  resistance. 

If  you  are  working  to  build  up  strength-weight  ratios  and  other 
qualitics  in  plastic  laminates,  you  may  find  it  highly  profitable  to 
look  into  Fiberglas  Cloth  and  the  results  that  are  being  arhieved  with 
it  in  combination  with  some  of  the  new  resins. 

As  a first  step.  write  for  reprints  of  published  reporta  of  compre- 
hensive  investigations  of  Fiberglas-reinforced.  low-pressure  laminates 
by  the  U.  S.  Army  Air  Forces.  Addrcss  your  request  to  Otrens-Corning 
Hbrrpla.1  Corporation , 1881  Nicholas  BuiU ing.  ToUdo  1,  Ohio. 
In  Canada,  Fiberglas  Canada  Ltd.,  Oshawa,  Ontario. 


Fiberglas 

*r.  M.  R*(.  U.  S.  P»L  Of. 
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In  the  near  future  there  will  be  parts  of  your 
products  that  should  be  made  of 
plastic.  Which  plastic  to  use?  How  to  mold 
for  satisfactory  results?  Those  are  the 
questions  Amphenol  can  answer. 

Designing,  experimenting  and  testing 
plastic  parts  have  been  on  AmphenoTs  daily 
program  for  years.  Thousandths  of  an  inch 
tolerances  are  common  in  Amphenol's 
exacting  production. 

Add  to  that  the  fact  that  Amphenol' s 
complete  facilities  for  plastic  production  have 
broadened  and  grown  in  meeting  wartime 
demand.  Today  Amphenol  is  one  of  the 
largest  and  most  completely  equipped 
molders  of  plastics  in  the  United 
States.  In  meeting  Problems  in 
Plastics  there  are  many  advantages 
in  turning  to  Amphenol. 
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Many  a product  is  being  piloted  "on  the 
bram”  to  bigger  and  bettcr  market  oppor- 
tunitiea  with  Mosinee  Paperology  "at  the 
Controls".  In  much  of  the  same  manncr 
tliat  inctallurgists  create  alloys  resistant  to 
acid,  rust,  stain  or  corrosion  . . . alloys  of 
specified  hardnes*,  toughness,  pliability, 
dcnsity,  spring,  weight,  color,  etc... Mosinee 
Papcrologists  develop  "special  analysis" 
papers  to  incet  a widc  variety  of  indus- 
trial  product  and  packaging  requiremcnts. 

Scientifically  cngineerrd  Mosinee  is  taking 
the  placc  of  other  materials  previously  con- 
sidered  "essential”  in  clectrical  producU. 


The  succcss  of  manv  plastirs  depends  upon 
paper  made  to  a specific  formula  with 
positive  control  of  chemical  and  physical 
properties.  Products  and  parts  made  of 
Mosinee  frcquently  represent  improved 
quality  and  utilily.  Costs  are  reduced  . . . 
markets  expanded. 

Mosinee  can  be  cnginccred  to  work  hetter 
in  your  processing  machines  or  packaging 
equipment  . . . minimizing  delays,  work* 
stoppages  and  manpower  losses,  reducing 
maintcnance  costs,  lowering  produetion 
costs  and  boosting  output. 

Mosinee  Paperologists  arc  ready  to  work 
on  your  present  or  postwar  problems. 
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f’/i  ymek,  oAe^H 


Photos  — Courtesy  Eclipse  Molded  Products  Company 


Molds  for  plastics  pose  some  tough  milling  problems 
occasionally.  Here’s  a tray  mold  — that  could  have 
been  difficult,  but  it  was  completed  on  a Milwaukee 
Rotary  Head  Milling  Machine  with  typical  speed,  econ- 
omy,  and  accuracy. 

Read  this  job  report  — 

TRAY  MOLD 

CAVITY  SIZE  — width,  12  inches,  length,  15l/2  inches, 
depth,  11/2  inches. 

Time  required  for  milling  both  mold  halves  complete  — 
219  hours. 

All  form  cutters  milled  to  correct  size  and  shape  on  the 
Milwaukee  Rotary  Head  Milling  Machine. 

Check  these  advantages  of  the  Milwaukee  Rotary  Head 


Milling  Machine  and  how  you  can  benefit  from  them 
in  your  own  shop: 

DIRECT  . . . mills  mold  cavities  in  a single  set-up  with- 
out  the  aid  of  templets  or  models. 

ACCURATE . . . chances  for  error  are  eliminated  because 
there  is  no  change  in  set-up.  Exact  control  of  all  com- 
binations  of  cutting  movements — possible  only  with  this 
machine — transmits  mathematical  precision  to  the  work. 

FAST  . . . initial  job  preparation  and  set-up  time  is  re- 
duced  to  the  minimum.  Accurate  performance  of  the 
machine  saves  operator’s  time  and  rapid  production  of 
intricate  molds  and  dies  is  the  result. 

Write  for  Bulletin  No.  1002C  and  complete  information. 


BUILDERS  OF  MILWAUKEE  ROTARY  HEAD  MILLING 
MACHINE  • MIDGETMILL  • SPEEDMILL  • FACE  MILL 
GRINDER  • AUTOMETRIC  JIG  BORER  • CENTER  SCOPE. 


Kearney  & Trecker 

CORPORATION 

Milwaukee  14,  Wisconsin 

Suhsidiarv  of  Kearnev  & Trecker  Corooration 


How  to  put  your  product  on  the  right  track 


Steametl  Up  over  iinproving  an 
old  product  or  introducing  a 
new  one?  Just  whistle  and  Con- 
tinental'» 1'lastic»  Division  will 
be  glad  to  help  you  get  the  mml 
pull  out  of  that  product. 

Our  engineer»,  designer»  and 
rcscarch  men  Work  closely  witli 
the  leading  raw  material  inanu- 
fact urer»,  and  liave  immrdiate 
acce»» toall latent  de  velopmen t». * 
Our  long  experienee  counts  v»  lien 
it  come»  to  giving  your  product 
tlie  qualitie»  it  need»  — whether 
braut  v,  durahility,  tooghness. 


lightnes»  nr  any  other». 

Our  Plastics  Division  is 
e<piip|H-d  to  produce  by  any  one 
of  the  modem  fabricating  tecli- 
nique» — compression,  injeetion, 
extrusion,  lamination  or  sheet 
forming — assuring  you  of  the 
best  possible  service  at  the.  low- 
est  possible  enst. 

So,  no  ina  t ter  what  your  (iroduct 
problem  may  be,  eome  to  Con- 
tinental. You 'II  lind  an  alert,  pro- 
gressive organization  e<]uip|>cd 
to  give  sound,  praetieal  ailviee 
and  assistanee  at  all  time»! 


CAN  COMPANY,  INC. 

HCADQUARTERS:  CsmtrKl*.  OM* 

S»i*«  Raacasantatitaa  i*  all 

Rrlaclpal  Cltlaa 

COMPRESSION-  IMIECTION  • EX  TRUSION 
SNtET  FORMING  . IAMINATION 


(«)  Mofdwxg — «xtrvdad;  (b)  Movot  for  fog  horv  < 
pfRiiiosj  (c)  Koyboord  covor  comprowiow;  (d)  Militory  dorito 
-cowpr«»io«j  (•)  Bo»olwr  compf—iow;  (f)  Sol#*  t*ck#f  Hold  «r 
— <ompr» (o)  hømti  CO»pr#«*lo«i  (H)  fl#c*r«ol  dfrico 
port  ■ toaipFotios)  (I)  Sb#ov#-— compr— <owj  4) 
rotor  to#pr*iiloR. 


*To  glvt  you  fho  boat  In  pla«lin  wrticr,  (.onlinrntal  ba» 
acquirrd  Reyooltl*  Mnlded  Pt*»lic«  of  Cambridfe  Ohio.  The 
(«4  1 li  lim  of  thi»  pionrrr  orfiniulion,  combined  *ith  Cooti* 
•ortlT*  atemire  rrMiurrcn,  form  a 1’laatir*  Divitinn  fipabh 
of  «Iraiffiinf,  rnfinrrrini  and  produring  thr  bidrol  ran  fr  of 
l»la«tir  prudiwlR  for  manufartarrra  and  doipm. 
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Many  postwar  ideas  now  growing  into 
more  finished  form  in  engineering  and 
drafting  rooins  will  call  for  molded  plastic  parts. 

For  these.  General  Industries  offers  the 
Services  of  its  molded  plastics  division. 

Please  get  us  right.  We  make  no  pretense  at 
designing  vour  molded  plastic  parts.  You  know 
that  joh  hetter  tlian  we  ever  hope  to. 

But,  we  can  tell  you  whether  it’s  a practical 
molded  plastic  joh.  We  can  help  you  select  the 
right  plastic  compounds — and  in  many  cases 
can  suggest  minor  changes  or  refinements  re- 
sulting  in  hetter  parts,  delivered  faster  or  more 
economically. 

This  “know-how”  extends  through  our  mold- 
tnaking  and  processing  divisions.  Small  parts 
or  large  ones  are  carefully  and  skillfully  engi- 


neered  through  the  intricacies  of  mold-design- 
ing,  so  that  wlien  they  leave  the  molds  tliev  are 
accurate  in  dimensions  and  finely  finished. 

Of  course,  we  have  the  necessary  machines 
for  the  molding  of  large  or  small  work,  in  anv 
quantities,  by  compression,  transfer  or  injection 
processes.  And  we  keep  our  delivery  promises. 

So,  if  you  are  planning  postwar  products  that 
include  molded  plastics,  keep  in  touch  with 
General  Industries.  Right  now,  we’re  working 
100%  for  Uncle  Sam,  but  when  the  end  of  that 
is  in  sight,  we’ll  be  glad  to  work  with  you. 

THE  GENERAL  INDUSTRIES  COMPANY 

Molded  Plastics  Division  • Elyria,  Ohio 
Chicago:  Phone  Central  8431  Milwaukee:  Phone  Daly  6818 

Detroit:  Phone  Madison  2146  Philadelphia:  Phone  Camden  2215 
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Cutfom  fabricating  specialish  lo  fhe  aviolion,  e/ectronic  and  shipbuilding  indutlriot. 

DECEMBER  1944 


N ew  plattic  products  for  better  living  will  come  out  of  this  war  — and 
1945,  mora  than  ever  before,  will  be  a plaslic  year. 

Our  production,  now  enfirely  devofed  fo  war  needt,  will  be  converted  at 
the  peace  to  fabrication  of  many  new  applications  of  plexiglas,  lucite  and 
other  plastics,  sucb  at  the  radio  cabinet  pictured  above. 

Come  to  dura  with  your  idees  for  pottwar  plastic  fabricating;  our  experi- 
ence,  pertonnel  and  "know-how"  are  at  your  service  to  plan  and  produce  new 
thingi  efFiciently  and  economically  to  make  thit  a better  world. 

CONSULT  DURA  FIRST 

dura  plastics,  inc. 

1 west  34  street.  new  york  1,  n.  y. 
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PLASTICS 


ONE  OF  A SE  R I ES  PORTRAYING  THE  “SPEED  NUT  FAMILY  OF  FASTENERS  " 


Here  is  a spring  s-teel  lock  nut  thaf 
broadens  the  smile  of  engineers 
and  assemblymen  everywhere.  No 
more  fussin’  or  cussin'  over  blind 
location  fastening  problems.  No 
more  expensive  welding,  riveting, 
or  clinching  nut  plates  in  location. 
For  “U”  type  SPEED  NUTS  merely 
snap  into  hoies  along  the  edge  of 
panels,  brackets,  or  flanges. 

An  extrusion  formed  in  the  lower 
leg  of  the  “U"  nut  snaps  into  the 
screw  hoie  and  retains  the  nut  in 
perfect  register  until  final  assem- 
bly.  By  varying  the  size  of  the  hoie, 
any  degree  of  “float”  may  be  ob- 
tained,  to  compensate  for  mis- 
alignment. 

In  addition  to  simple  and  speedy 


application,  "U”  type  SPEED  NUTS 
possess  exceptional  holding  power 
and  their  arched  prongs  absorb 
vibration  to  definitely  prevent 
loosening.  Millions  of  “U”  nuts 
were  used  on  metal,  wood,  and 
plastic  products  before  the  war — 
millions  more  are  being  used  to- 
day  on  war  equipment.  And  post- 
war  products  that  will  capture  the 
biggest  markets  will  be  assembled 
faster  and  at  lower  costs  with 
SPEED  NUTS.  The  men  with  the  as- 
sembly  “know-how”  are  the  ones 
who  move  up  the  fastest.  Write 
today  for  literature. 

TINNERMAN  PRODUCTS,  INC. 

21 27  FULTON  ROAD,  CLEVELAND  13,  OHIO 


extrusion  on  lower  leg  snaps  into 
hoie — locking  nut  in  screw-receiving 


is  driven  into  "U"  nut.  Access  to 
opposite  side  is  unnecessary  and 

ust»  nf  wrt»nrh  *timinated. 
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PIA  STICS 


EXPHRTS  in  the  laundry  industry  have  just  issued  a 
warning  about  resin-treated  rayons.  The  trouble  ? It’s 
that  highly  reactive  chlorine  atom  which  has  played  so 
important  a role  in  the  development  of  organic  chemistry 
gcnerally,  and  in  our  own  corner  of  it  in  particular.  Chlorine 
is  a major  ingredient  in  laundry  compounds,  valued  for  its 
bleaching  properties,  but  it  reacts  with  some  resins,  weaken- 
ing  and  discoloring  the  fabrics  with  which  they  have  been 
treated. 

Spokesmen  for  the  laundry  industry  feel  that  such  resins 
should  not  be  used,  and  that  any  troubles.  arising  from 
their  use  should  be  charged  to  the  fabric  rhanufacturers. 
The  latter,  however,  together  with  representatives  of  the 
chemical  industry,  point  out  that  not  all  resin-treated  fabrics 
are  affected  by  chlorine,  that  laundries  could  use  a com- 
paratively  low-priced  anti-chlor  in  their  washing  compounds 
when  necessary,  and  that  they  should  learn  how  to  launder 
the  fabrics  in  question  at  the  most  favorable  temperature. 
There  is  no  doubt,  they  further  point  out,  of  the  great  im- 
provement  in  properties  imparted  by  the  resins  to  the  fabrics. 
The  public,  they  say,  is  entitlcd  to  these  improvements. 
No  one  can  quibble  with  that. 

Since  the  October  issue  of  Plastics  carried  an  article 
by  Dr.  Donald  H.  Powers  of  Monsanto  on  that  company’s 
most  recent  contribution  in  the  field  of  resin  coating  and 
imprcgnating,  Dr.  Powers’  comment  on  the  controversy  is 
worth  quoting  here.  The  Monsanto  resin  in  question,  he 
says,  does  not  retain  chlorine.  Besides,  he  adds,  why  should 
any  fine  fabric  be  subjected  to  the  punishment  of  a chlorine 
solution?  This  commentary  is  further  proof  that  our  de- 
velopment and  research  organizations  must  take  extreme 
care  to  create  plastics  products  which  are  as  foolproof  as 
is  possible. 

* * * 

Like  all  other  materials,  plastics  have  their  competitors. 
But  no  other  material  gets  around  its  competitors  so  often 
as  do  plastics  materials  by  marrying  into  the  family,  so  to 
spcak. 

The  example  of  rubbet — natural  and  synthetic— comes  to 
mind.  Writing  on  "The  Future  of  the  Rubber  Industry” 
in  the  Financial  World  rcccntly,  P.  W.  Litchficld,  Good- 
year’* Chairman  of  the  Board,  pointed  out  among  the  new 
outlets  for  rubbcr  dcveloped  during  the  war  were  a variety 
of  plastics,  adhesives  and  lacquers.  In  these  circumstances, 
what  is  competing  with  what? 

• • * 

Talking  about  ramifications,  it  is  significant  that,  of  the 
13  papers  prcsented  at  the  recent  conference  of  the  Pack- 
aging  Institute,  no  fewer  than  five  dealt  with  plastics  coat- 
ings,  films  and  dosurcs. 

• 

OST  everybody  knows  that  the  chemical  industries 
of  this  country  have  developed  enormously  in  the 
last  25  years,  so  it  is  diflicult  to  realize  that  there  was  not 
even  a school  of  science  in  the  United  States  until  Harvard 
established  one  in  1888.  Many  of  us  well  rcmember  that 
virtually  all  of  our  professor*  had  to  go  abroad  to  study. 


How,  then,  have  our  chemical  industries  made  such  great 
strides  in  a comparatively  short  time  ? Charles  A.  Higgins, 
president  of  the  Hercules  Powder  Company,  speaking  to  a 
group  of  technical  editors  visiting  his  company’s  splendid 
experimental  laboratories  recently,  gave  the  answer  in  one 
word — Research.  But  research  alone  is  not  enough.  The 
company  which  finances  it  must  also  take  out  of  its  earnings 
enough  Capital  to  exploit  the  openings  research  uncovers, 
and  that  means  limited  dividends  stockholder,  Mr.  Higgins  : 
declared.  These  dividends  are  supplemented,  however,  by 
increased  prestige  of  the  company,  and  that  has  a value 
too,  even  if  you  can’t  put  an  immediate  and  practical  value 
on  it. 

There  is  another  thing  about  research.  Although  there  | 
is  an  element  of  chance  in  it,  since  you  can’t  always  be  sure  J 
of  getting  the  result  you  want,  it  is  not  the  all-or-nothing  ■ 
kind  of  risk  you  take  in  roulette.  For  one  research  may  * 
suggest  another,  and  if  the  first  proves  unprofitable  the  sec-  ( 
ond  may  make  up  for  it.  We  often  wonder  at  the  great  t 
variety  of  products  put  out  by  a large  company.  They  seem  I 
heterogeneous,  something  of  a catch-all,  but  they  are  ac-  1 
tually  the  outgrowths  of  a few  basic  developments.  In  the  j 
case  of  Hercules,  as  Mr.  Higgins  pointed  out,  the  diverse  | 
products  all  stem  from  two  lines  of  research. 

• 

CIVILIAN  use  of  plastics  may  not  develop  as  fast  and  j 
as  extensively  as  might  be  expected  in  view  of  the  | 
slight  go-ahead  signal  recently  given  the  plastics  molding  ] 
industry,  according  to  the  Research  Institute  of  America  | 
in  a report  to  its  members  in  business,  professional  and  1 
govemmental  fields. 

The  lifting  recently  of  allocation  Controls  over  cellulose  1 
acetate  butyrate,  urea  and  melaminc  molding  powder  re-  ] 
quired  in  the  manufaeture  of  plastics  for  eivilian  use  was  ] 
not  quite  as  clear  a green  light  as  it  might  seem.  The  stocks  I 
released  were  only  those  not  needed  by  the  military  Services  I 
and  while  the  amount  is  expected  to  be  fairly  large,  it  is  I 
not  likely  to  match  the  huge  backlog  of  eivilian  deinand.  I 
More  important  is  the  presence  of  sccondary  shortages,  j 
which  have  been  so  prevalent  both  in  Chemicals  and  in  | 
Processing  facilities. 

The  short  supply  of  injeetion  machines  and  comprcssion  I 
presses,  and  of  the  manpower  needed  to  operate  them,  is  I 
litniting  produetion  capacity  in  many  localities.  A heavy 
schedulc  of  injeetion  machine  produetion  is  now  under  way,  | 
but  little  definite  result  can  be  expected  before  the  end  of  I 
the  first  quarter  of  1945.  Phcnolic  resins  and  molding  com-  j 
pounds  are  still  in  tight  supply  and  under  complete  allocation 
control  with  no  casing  in  sight  before  V-E  Day.  Plystrenc,  ] 
which  injeetion  molders  could  use  as  a supplement  to  the  i 
released  acetatcs,  is  also  scarce  with  small  prospects  of 
early  improvement.  Produetion  in  the  industry  will  neccs- 
sarily  be  limited  until  these  and  other  associated  Chemicals 
are  availablc  in  greater  quantity  for  eivilian  use.  Mean- 
whilc,  plans  should  be  formulating  for  intelligent  and  ex-  I 
pansive  sale*  campaigns  which  would  be  initiated  just  as 
soon  as  eivilian  produetion  could  be  begun.  end  I 
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Don 'f  be  handicapped  at  the  start! 


One  of  these  Fellows  will  Soon  Be 
In  a Bad  Spot 

When  the  Flag  goes  down. 

He  looks  Satisfied  Now,  But 
All  he  has  Under  Him  is 

Transportation  . . . No  More. 

Our  Money  goes  on  the 

Squat,  Compact  Outfit. 

Engineering  on  Wheels  ...  a Racer, 

Made  for  the  Job  . . . Driven 
By  a Trained  Man,  who 

Knows  every  Nut  and  Bolt 
And  How  they  Work. 

The  Moral?  Has  your  Molder  really 
Engineered  his  Plant  and  Especially 
His  Staff?  We  Have. 

Or  does  he  Think  Molding  is  Simple? 

A Mold,  a Press,  a Drum  of  Gum, 
And  Thou. 


Thou  may  not  be  Happy. 

We  have  a Booklet  called 

A Ready  Reference  for  Plastics. 

It’s  a Layman’s  Eye  View  of 

The  Plastic  Business  . . . Yours  for  the 
Asking,  on  Your  Letter  Head. 

War  Claims  all  our  Efforts  Now 

And  until  Uncle  Sam  has  no  more 
Use  for  Us.  We’ll  probably  be 

Sweating  it  Out  when  Cancellations  come. 
We’d  Like  to  be  Your  Molders 

Then,  but  anyway,  Be  Careful 

.Who  Is. 


vse: 


BOONTON  MOLDING  COMPANY 


MOLDERS,  BY  MOST  ALL  METHODS.  OF  MOST  ALL  PLASTICS 

BOONTON  • NEW  JERSEY  • Tel.  Boonlon  8-2020 

NEW  YORK  OFFICE 

Chanin  Bldg.,  122  East  42nd  Street,  New  York  17,  N.  Y , MUrray  Hill  6-8540 
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P 1 1 Pl  AA  Pur*  cotton  flock  of  lurpouing 
r I L r LUV  cloonlinoss  and  unlform.ty. 


FABRIFIL 


Maceratvd  cotton  ffabric  lor 
oxtra  ttrongfh. 


nnoncil  Cvonly  cut  longtht  of  tir#  cord 
UU  n II I I L for  plastics  of  utmast  strongth . 


While  the  application  oi  cotton  fillers  is  still 
comparatively  new,  a lot  has  been  leamed 
about  them.  We  have  a wealth  of  information 
on  this  subject,  representing  the  findings  of 
molding  compound  manufacturers  and  mold- 
ers,  as  well  as  innumerable  data  resulting  from 
our  continuous  program  of  laboratory  work. 

While  we  manufacture,  as  illustrated  above, 
three  basic  types  of  fillers  for  improving  the 
strength  characteristics  of  plastic  items,  it  can- 
not be  too  strongly  emphasized  that  there  are 
many  varieties  of  each  type  of  filler.  Our  objec- 


tive  is  to  provide  for  your  compound  EXACTLY 
the  right  filler  to  contribute  the  desired  combi- 
nation of  tensile,  flexural  and  impact  strength 
your  item  requires. 

Consider  us  not  merely  as  manufacturers  of 
good  fillers,  but  as  Producers  of  Filler  RESULTS. 


INVESTIGATE  PLASTIC  HELMET  LINER  SCRAP 


Thli  lf  on  »*c ellent  lowprtced  molding  compound  ol 
the  phonol  lormaldehyde  type.  It  can  be  und  on  o 
contiderable  rarlety  ol  ttemt — ln/ormollon  arallable 
upon  reguett. 


RAYON  PROCESSING  CO.  *£ 


45  TREMONT  ST.,  CENTRAL  FALLS,  RHODE  ISLAND 


'DeveiafienA  cutd  'Pxoducext 

ØattoK  0?iUou  fin  'PCoAtcct 


OBTAIN  COMPOUNDS  CONTAINING  RAYCO  FILLERS  — FOR  GOOD  FLOW  AND  EXTRA  STRENGTH 
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IT’ S A 


STANDARD  product 


HOLDING  SERVICE 


Through  years  of  experienee,  the 
Standard  Products  Co.  has  acquired  a 
wealth  of  knowledge  in  the  art  of 
molding  plastics.  Standard  oifeis  com- 
plete  molding  service. 

Standard’ s molding  equipment  is 

capable  of  producing  Hems  of  phenohc 

cellulose-acetate,  butyrate,  polystyrene, 

ethocel  and  other  plastic  and  therino- 

plastic  materials.  These  facilitiesassure 

perfection  in  the  molding  job. 

The  Standard  Products  Co.,  vdth  its 

great  resources,  can  do  your  job  quickly 

and  effcctively  at  moderate  cost.  Ut  us 

have  the  necessary  data  and  ourengi- 

neers  will  submit  designs  and  proposal. 


THE  STANDARD  PRODUCTS  COMPANY 

General  Offices  and  Research  Laboratory 

505  Boulevard  Bldg.  • Woodward  Ave.  at  E.  Grand  Blvd.  • Detroit  2,  Mich. 
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To  do  plastic  molding  jobs  right,  one  of  the 

many  requirements  is  perfect  die  work.  Above 
you  see  one  section  of  the  Amos  Die  Shop  in 
Edinburgh— some  of  the  experienced  die  mak- 
ers— and  a small  part  of  the  equipment  used 
to  build  and  maintain  Amos  plastic  molding 
dies  and  fixtures. 

Perfect  die  work  is  but  one  of  many  reasons 
why  Amos  jobs  are  done  right.  Other  reasons 
inelude— experienced  engineering— the  right 
plastics  in  the  right  places— efiicient  produc- 
tion  and  accurate  finishing,  with  quality  con- 
trol  of  every  operation. 

From  engineering  to  finishing,  Amos  does  a 
complete  job— and  does  it  right.  Just  send  us 
your  drawings  or  write  us  what  you  have  in 
mind  to  be  molded  in  plastics. 

«MOS  MOLDED  PLASTICS.  EDINBURGH,  INDIANA 

DMtfon  •*  Amot.THoenptoo  Corporation 
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"Varied"  is  the  word  ior  applications  of 
phenolics:  (1)  asbestos-base  section  of 

ships  air  duct,  (2)  vacuum  deaner  part, 
(3)  textile  machinery  spool,  (4)  handbag 
handle,  (5)  truck  caster,  (6)  milking 
cup,  (7)  distributor  head,  (8)  oil  seal, 
(9)  washing  machine  agi- 
tator, and  (below)  21" 
wheel  section  for  "Car- 
dineer"  filing  system 


Preview  of  Peacetime  Applications  Indicates  Gains  For 
Phenolics  as  Cast  Re  sirts,  Laminates  and  Plywood  Bonds 


d.  -5  oCoucj.ee 


Chairman,  Advisory  Board 
Plastics  Industries  Technical  Institute 


WHEN  cast  phenolics  were  introduced  to  American 
industry  in  1928  they  caused  considerable  stir.  They 
were  machinable  on  simple  equipment,  and  their  clear,  vivid 
colors  quickly  caught  the  fancy  of  designers  and  jewelry 
manufacturers.  Within  a short  time  a whole  new  branch 
of  plastics  manufacturing  sprang  up  with  fabricating  plants 
of  all  kinds  and  sizes  in  many  cities. 

Cast  phenolics  are  especially  suitable  for  costume  jewelry 
because  the  material  is  light  in  weight.  Massive  though 
they  might  be  in  design,  these  pieces  can  be  worn  without 
discomfort,  and  colors  may  be  chosen  to  complement  any 
costume  in  the  most  extensive  wardrobe.  Cast  phenolics 


are  suitable,  too,  for  decorators’  accessories,  and  many 
practical  and  beautiful  products  have  come  into  being 
where  brilliant  translucent  color  is  a factor  in  sales.  Chess- 
men,  cigaret  holders  and  boxes,  lamps,  clock  cases,  desk  and 
stationery  items,  buttons,  buckles,  signs,  advertising  novel- 
ties,  bookends,  small  radio  cabinets,  handles  for  table  cut- 
Iery,  and  many  other  things  are  now  commonly  made  of 
cast  phenolics. 

No  one  foresaw  the  grim  industrial  chores  cast  phenolics 
were  destined  to  perform  in  production  for  war,  nor  can 
one  safely  predict  in  which  field  they  will  find  their  great- 
est  usefulness  in  the  future. 
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Parts  ot  oil  well  shoe  guide  assembly  made  of  east  phenolic  resin  by  Baker  Oil  Tools.  Inc.  Leit.  mold  assembly  for  guide 
using  brass  mold  with  p las  ties  core.  Center,  right,  two  view  s 01  piasucs  snoe  guiaes  made  in  mold.  Rear,  brass  mold  top 


Phenolic  laminates  post-lormed  with  low  heat.  pressure 

The  first  recorded  industrial  applications  of  east  phenolics  J 
came  about  when  a Pacific  Coast  oil  tool  manufaeturer,  j 
Baker  Oil  Tool  Co.,  set  out  to  find  a material  better  suited  1 
than  cement  to  make  the  oil  well  shoe  guides  which  guide 
casirtgs  down  into  the  well.  The  ball  valve,  both  ball  and 
seat,  which  control  the  flow  of  oil,  were  molded  of  phenolic  ] 
but  the  shoe  was  considered  too  heavy  and  cumbersome  to 
be  produced  by  this  method.  Besides,  many  sizes  were  ] 
needed,  and  mold  costs  nearly  caused  convulsions  when 
thev  were  figured  out.  Research  began  with  east  phenolics  ] 
because  these  could  be  shaped  in  simple  molds  without 
great  expense.  Trouble  was,  east  phenolics  alone  were  j 
brittle,  lackcd  physical  strength,  cost  too  much,  and  had 
a bad  habit  of  shrinking  when  east.  In  an  efTort  to  better  j 
the  situation,  fillers  were  added  to  the  resins  to  lower  their  j 
cost  per  pound  and  increase  physical  strength.  A new  cata- 
lyst  was  dcvelopcd  which  did  not  embrittlc  the  material. 
Shrinkage  persisted,  but  that,  too,  has  been  gradually  over- 
come. Though  this  problem  is  not  vet  fully  conquered, 
engineers  have  learned  how  to  control  it. 

Fine  flour,  ground  from  walnut  shclls,  proved  to  be  the 
most  satisfactory  filler  because  it  resisted  moisture,  blcnded  i 
readilv  and  thoroughly  with  the  resin,  and  is  a good  binder 
in  its  own  right.  As  much  as  25  to  30%  filler  can  be  added  ( 
to  the  resin  just  before  casting,  reducing  the  overall  cost  1 
about  30%.  Gear  or  pigmented  east  phenolics  require  from  j 
7 to  14  davs  to  cure  in  drying  ovens  with  carefully  con- 
trolled  teniperatures  l>ecause  no  catalyst  is  used.  Industrial 
east  phenolics.  however,  may  be  cured  in  from  ^ to  2 hr 
using  a catalyst  and  an  autoclave  to  speed  the  process. 

With  costs  brought  within  reason,  oil  well  shoe  guides 
took  east  phenolics  thousands  of  feet  beneath  the  carth’s 
sur  face  into  mud-ladcn  fluid  to  guide  a hundred-ton  string  j 
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Low-pressure  molded  phenolic  air  conditioning  unit.  Right,  a 
section  in  natural  color;  left,  section  with  one  paint  coat 


Hinges,  low-pressure  laminated  with  phenolic  resin-impregnated 
P-18  cloth.  The  hinge  pin  hoies  are  integral  parts  ot  the  unit 


Laminates  in  which  phenolic  resins  are  bonding  element  are 
used  as  silent  gears  and  pinions  in  iactories  and  on  ships 


I of  casing  into  the  open  hoie  of  a new  oil  well.  Oil  wells 
j are  drilled  through  a succession  of  such  casings  or  pipes, 
I telescoped  one  through  the  other  from  the  surface  of  the 
earth  to  the  bottom  of  the  well.  Every  so  often  a new  string 
of  casing  has  to  be  landed  and  cemented  in  place.  A shoe 
guide  is  used  on  the  bottom  of  each  of  these  strings  of  casing 
| to  guide  it  to  the  bottom  where  it  is  cemented,  and  some- 

» times  as  many  as  2500  sacks  of  cement  are  pumped  through 
the  shoe  in  J4  hr.  When  the  cement  sets,  the  shoe  is  drilled 
I out.  Quite  a departure  from  the  original  use  of  east  phe- 
nolics  in  the  decorative  field. 

Shoe  guide  castings  weigh  any where  from  Yi  to  16  lb, 
and  wall  thickness  is  sometimes  as  much  as  4",  ineluding 
internal  ribs  which  are  east  as  an  integral  part  of  the 
piece.  Some  of  them  are  more  than  1 ft  long.  Threads  are 
east  into  the  piece,  using  a split  mold,  and  surprising  accu- 
raey  of  dimensions  is  achieved. 

When  the  scarcity  of  aluminum  began  to  be  felt,  east 
phenolic  match  plates  were  tried.  Match  plates  are  used 
by  foundries  and  serve  as  a pattern  to  shape  green  sand 
which  later  is  filled  with  molten  metal.  The  smooth  hard 
surface  of  the  plastics  casting  gave  a perfect  impression, 
and  the  new  match  plates  worked  out  well  in  use.  Later, 
when  all  metals  became  scarce,  east  phenolics  had  a real 
chance  to  establish  themselves  as  industrial  materials,  being 
used  mostly  in  making  tools  and  dies.  Here,  they  have  the 
advantage  of  rapid  casting  to  any  shape ; the  ability  to  take 
a great  deal  of  abuse  in  use ; and  there  is  no  limit  to  the 
size  in  which  they  may  be  shaped.  They  require  only  a 
simple  mold  of  plaster  or  the  east  resin  itself,  and  no  great 
amount  of  skill  is  necessary  to  do  the  work. 

Cast  phenolics  soon  replaced  white  metals  for  jigs,  dies 
and  tools  in  aireraft  plants.  Forming  operations,  where 


aluminum  or  other  metal  sheet  is  pressed  into  a female  die, 
using  rubber  blocks  or  blankets  as  the  male  member,  were 
facilitated  through  the  use  of  cast  phenolics.  The  dies 
were  lighter  in  weight  and  could  be  handled  more  readily 
than  those  made  of  white  metal.  They  were  easier  to  store 
because  of  this,  and  most  dies  could  be  handled  by  one  man 
alone,  saving  precious  time. 

Drop  hammer  forming,  however,  proved  too  tough  for 
cast  phenolics  to  take,  so  more  flexible  plastics  were  used. 
Aside  from  this,  plenty  of  jobs  remained  for  cast  phenolics 
and  their  use  extended  into  other  departments  of  aireraft 
manufaeture.  They  were  used  as  forming  blocks  to  shape 
transparent  parts  such  as  bomber  noses,  blisters  and  turrets. 
When  plywood  trainers  went  into  produetion,  cast  phenolics 
dies  were  used  to  lay  up  the  laminating  strips. 

They  have  competition  in  this  field,  however,  because 
dies  can  be  made  of  plywood  or  plaster  and  unless  the 
permanence  of  the  die  merits  the  higher  cost  and  greater 
weight  in  very  large  dies,  the  other  materials  are  likely 
to  be  chosen.  This  should  not  be  taken  as  a criticism  of 
the  material,  nor  an  example  of  weakness ; it  merely  accents 
the  fact  that  plastics  of  all  kinds  should  be  speeified  and 
used  only  where  their  physical  properties  give  them  an 
advantage  over  other  materials,  either  in  weight,  satisfac- 
tory  performance  or  cost. 

There  are  those  who  believe  cast  phenolics  will  become 
increasingly  useful  in  metal  forming  operations;  in  auto- 
mobile plants,  or  wherever  light  metals  are  pressed  into 
shape  against  a rigid  form.  And  there  is  no  doubt  whatever 
that  they  will  return  to  decorative  applications,  reinforced 
by  their  experiences  and  improvements  of  recent  years 
while  they  have  been  unavailable  in  this  field.  New  methods 
of  casting,  new  catalysts,  quicker  curing,  improved  formu- 
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Fabricators  turned  readily  from  trinkets  to  munitions. 
They  put  aside  their  bookends  to  build  boats.  From  cigaret 
boxes,  they  turned  to  ammunition  boxes,  chutes,  hoppers, 
and  other  instruments  of  war.  Metal  fabricators  became 
plastics  fabricators  and  learned  many  new  tricks.  Fumi- 
ture  manufacturers  used  plastics,  many  of  them  for  the 
first  time.  They  found  new  plastics  cements  that  will 
change  their  furniture  making  routine.  They  became  ac- 
quainted  with  the  iniproved  properties  plastics  have  given 
wood,  paper,  fabric  and  glass.  They  learned  new  ways  to 
do  old  things  and  many  of  these  new  ways  can  be  traced 
directly  to  phenolic  plastics  in  one  form  or  another. 

When  aircraft  engineers  discovered  that  laminated  phe- 
nolic sheet  could  be  postformed,  they  startled  the  plastics 
industry  into  improving  its  products  to  facilitate  and  en- 
courage  postforming.  As  the  result,  both  weight  and  costs 
have  been  reduced  in  aircraft  and  a new  process  is  inherited 
by  peacetime  industry  which  is  bound  to  extend  into  many 
products  formerly  made  of  other  materials.  Some  say  re- 
frigerators,  sinks,  bathtubs,  washing  machines,  and  all  sorts 
of  household  equipment  may  be  made  of  postformed  lami- 
nates  or  by  other  methods  of  low-pressure  forming.  Other? 
say,  “Impossible!" 

A group  of  engineers  recently  discussed  the  possibility 
of  making  refrigerators  of  plastics  materials.  Various 
methods  came  up  for  consideration.  The  insulating  prop- 
erties of  plastics  were  pitted  against  the  noted  lack  of  this 
property  in  metal;  while  others  argued  that  metal  was 
cheaper  and  easier  to  form.  It  was  explained  that  an  outside 
and  inside  shell  of  plastics  laminates  could  be  molded  by 
low-pressure  methods  and  filled  with  phenolic  foam  to  give 
perfect,  lasting  insulation,  resistance  to  moisture  and  re- 
sulting  corrosion  and  rust,  and  that  the  refrigerator  could 
be  enameled  without  the  danger  of  chipping  and  denting 
in  use.  It  was  estimated  that  it  would  be  considerably 
lighter  in  weight  with  resulting  savings  in  shipping  costs 
to  the  manufacturer  and  greater  convenience  and  savings 
to  home  owners  who  have  to  move  them  from  time  to  time 
as  residence  is  changed.  It  was  pointed  out  that  plastics, 
being  non-resonant,  would  contribute  to  the  quiet  operation 
of  an  electric  device  and  motor  noise  would  be  barely  audible. 

A good  many  obvious  advantages  were  brought  to  light 
but  one  chap  with  a sharp  pencil  finally  said:  “That’s  all 
very  fine,  but  your  plastics  refrigerator  will  cost  from  50 
to  80%  more  than  our  present  metal  cabinets  and  I doubt 
that  the  public  will  appreciate  these  ‘hidden’  advantages 
enough  to  pay  the  diffcrence.” 

What  he  didn’t  know  apparently  is  that  aircraft  engi- 
neers and  cost  specialists  feit  the  same  way  about  plastics 
until  they  figured  out  that  savings  of  approximately  30% 
in  cost  and,  even  more  important  in  aircraft,  nearly  40% 
in  weight,  have  resulted  in  parts  where  plastics  have  been 
substituted  for  metals.  The  greatest  cost  savings  have  been 
made  in  labor  due  to  the  lesser  number  of  operations  requir- 
ing  skill  and  hand  operations  in  forming  plastics  materials. 
And  these  savings  have  resulted  in  spite  of  the  fact  that 
plastics  cost  considerably  more  per  pound  than  the  mate- 
rials they  replaced.  The  performance  has  been  equal  or 
better  without  exception. 

Low-pressure  moiding  and  laminating  will  change  the 
complexion  of  many  conimodities  when  their  advantages 
are  fully  realized  and  their  methods  are  better  understood. 
While  sonte  argue  against  such  radical  transition,  others 
will  do  the  very  things  they  say  "can't  be  done." 

Many  small  boats,  from  dinghies  to  PT  chasers,  are 
laminated  this  way,  using  everything  from  Osnaburg  to 
glass,  canvas  to  wood,  as  filler.  A new  lifeboat  now  in 
design  looks  more  like  a baby*s  bassinet  than  a boat  but 
it  is  rugged  and  tough.  It  isn’t  launched  in  an 
(Continued  on  page  103) 


Cowlinq  die  approximately  4'  aeross,  2'  thiclc  produced  in 
less  than  24  hr  from  resin  pouring  time  to  time  it  i*  ready  for 
u»e  in  stretch  press.  Resin  bonds  core  material  added  to  strength- 
en  die.  About  200  lb  of  Durez  phenolic  casting  resin  used  to 
form  2"  thiclc  shell  over  core.  Produced  by  Fairchild  Aircraft 


■ 

Phenoltcs'  impact  strength  permits  use  In  vaeuum  deaner  parts 


las,  and  the  introduetion  of  fillers  have  broadened  their 
scope  tremendously.  If  imaginative  engineering  is  intelli- 
gently  applied  to  east  phenolics,  we  shall  find  them  well 
employed  in  both  art  and  industry  in  the  days  to  come. 

Fabrieafing  Problems 

Fabrication— a branch  of  the  plastics  industry  which 
operates  with  comparatively  inexpensive  and  simple  equip- 
ment and  tools  in  comparison  with  costly,  heavy-duty 
presses,  pressures  and  heat— has  emerged  from  the  httmble 
station  to  which  it  was  born.  It  has  passed  through  the 
gadget  stage  and  achieved  dignity  through  rapidly  growing 
contributions  to  industry  where  its  greatest  expansion  is 
cxpected  postwar. 
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Tenite  tumbler  holder s and  soap  dishes  molded  by 
E.  B.  Kingman  Company.  Mirror  frames  extruded  by 
National  Plastic  Products  Company. 


Many  new  vessels  of  the  worlds  largest  navy  are 
equipped  with  mirror  frames,  soap  dishes,  and 
tumbler  holders  of  ivory  Tenite.  These  washroom  fix- 
tures  have  the  advantage  over  metal  ones  of  being 
non-tarnishing  and  easy  to  keep  clean. 

Tenite  has  good  dimensional  stability  and  excel- 
lent  molding  properties.  Tumbler  holders  and  soap 
dishes  are  produced  by  the  rapid  injection-molding 
proeess  in  single  cavity  dies,  with  cycles  ranging  from 
twenty  seconds  for  a tumbler  holder  to  forty  seconds 
for  a large  soap  dish.  Mirror  frames  are  made  of  con- 
tinuously  extruded  strips  of  Tenite  cemented  together 
in  a bond  as  permanent  as  the  material  itself. 

Tenite  may  be  made  in  any  color  to  harmonize  with 
individual  color  schemes,  and  it  will  be  a postwar  ma- 


terial for  bathroom  fixtures— such  as  faucet  handles, 
shower  nozzles,  soap  dispensers,  drain  stoppers,  show- 
er  curtain  hooks.  For  information  about  Tenite  and  its 
adaptability  to  your  peacetime  products,  write  to 

TENNESSEE  EASTMAN  CORPORATION 
( Subsidiary  of  Eastman  Kodak  Company) 
KINGSPORT,  TENNESSEE 


TENITE 

AN  EASTMAN  PLASTIC 


The  Behavior  oi  Thermosetting 
Plastics  ai  Blevaied  Temperatures 

& 3°h  n e*£)elmonte  and  Watt,  inå 


Technical  Diroctor  Instructor  in  Plastics 

Plastics  Industries  Technical  Institute 

F ull-Cured  Phenolic  Laminates  Can 
Be  Formed  Under  Extreme  Heat 

ALT  HOUGH  phenolics  have  always  been  regarded  by 
the  plastics  industry  as  thermosetting  and  infusible, 
recent  tests  have  proven  that  at  high  temperatures  fully- 
cured,  laminated  phenolic  sheets  can  be  formed  and  drawn. 

In  this  process,  which  gives  promise  of  extending  the  field 
of  application  for  phenolic  laminates  considerably,  commer- 
cial  sheets  of  grade  C material  are  subjected  to  the  elevated 
temperatures  for  a few  minutes,  then  are  placed  in  forming 
jigs  and  shaped  much  like  thermoplastic  sheet  stock.  Nu- 
merous  aircraft  parts  and  equipment  are  now  being  fabri- 
cated  from  the  formed  material. (5)  Inasmuch  as  fully-cured 
stocks  have  been  formed,  the  definition  of  a thermosetting 
material  seems  to  require  revision. 

In  the  current  investigation,  a method  was  sought  for 
evaluating  the  thermoplastic  properties  of  fully  cured  ther- 
mosetting laminates  at  elevated  temperatures  (above  300' 
F),  inasmuch  as  no  data  of  this  nature  have  been  reported 
in  plastics  literature.  By  this  technique  it  is  hoped  that 
means  will  be  made  available  for  evaluating  various  grades 


Flg.  1.  Daformatlon  ol  standard  Vi'  Grad*  C phenolic  laminate 

of  thermosetting  laminates  with  respect  to  their  formability 
at  high  temperatures.  Canvas-base  laminated  phenolics  have 
been  chosen  both  because  they  have  higher  impact  strength 
than  the  paper  grades  and  because  they  blister  less  at  ele- 
vated temperatures  and  atmospheric  pressure. 

The  fact  that  properties  such  as  creep  rates  may  increase 
t enfold  in  going  from  75  to  200*  F <*>  and  that  flexural 
strength,  tensile  strength,  compressive  strength,  etc.,  de- 
crease  at  elevated  temperatures  is  indicative  of  the 
"softening"  of  thermosetting  materials.  In  fact,  a loss  of 
approximately  30%  flexural  strength  in  going  from  rooen 
temperature  to  300*  F has  been  reported  W,  Of  course, 
as  a group,  thermosetting  materials  are  less  sensitive  to 
temperature  changes  than  are  thermoplastics. 

The  test  method  employed  in  this  examination  was  a 

Boeed  on  a paptr  deUverad  by  lAt  aul  hon  before  the  im  annua! 
mrrtiwj  of  the  ABT  Jf,  ff  ne  Tort. 
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Fig.  2.  Influence  oi  temperature  on  phenolic  laminate 
Vi’’  thick,  cured  for  30  min  at  330°  F,  1500  psi.  49% 
resin.  8-oz  Osnaburg.  Maximum  fibre  stress— 1000  psl 

modified  form  of  the  ASTM  Tentative  Method  of  Test  for 
Distortion  Under  Heat  of  Molded  Electrical  Insulating  Ma 
terials  (D  648-41T).®  A recorder  and  follower  rod  mark 
the  deflection  at  the  center  of  the  test  speeimen.  Instead  of 
heating  the  plastics  material  at  a slow  controlled  rate  as 
required  for  the  ASTM  heat  distortion  point  determination, 
an  oil  bath  already  heated  to  a predetermined  temperature 
was  employed.  Several  variables  of  applying  load  and  tem- 
peratures were  explored,  ineluding  the  times  of  immersion 
in  the  hot  oil  before  applying  load.  However,  in  the  method 
finally  adopted,  the  test  speeimen  was  loaded  for  about  10 
sec  in  the  open  and  then  covered  with  hot  oil.  The  calcu- 
lated  load  was  applied  for  10  sec  after  introducing  the  oil. 
The  deformation  at  the  center  of  the  speeimen  was  recorded 
automatically  as  a funetion  of  time.  This  exact  procedure 
was  followed  throughout  all  tests,  since  preliminary  tests 
showed  that  accuracy  would  be  affected  i f these  precautions 
were  not  taken.  For  cxample,  if  the  test  speeimen  is  im- 
mersed  in  the  hot  oil  too  long  before  the  load  is  applied, 
further  cure  of  the  material  may  interfere  with  its  high- 
temperature  flow  properties.  It  was  realized,  of  course,  that 
the  high  temperature  would  bring  about  further  polymeriza- 
tion,  though  the  test  was  designed  to  demonstrate  the  im- 


Flg.  3.  Influanc*  of  lim*  of  eur*  on  th*  daformatlon  of 
lamlnalad  phanolic  V4”  thick.  which  hai  baan  curad  at 
330°  F.  1500  pai,  49%  reain.  Oil  temperature,  350°  F 
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Fig.  4.  Influence  of  cloth  weave  on  deformation  of  Grade  C 
phenolic  laminate  V4*  thick;  maximum  fibre  stress.  1000  psi 


Fig.  5.  Deformation  characteristics  of  "Micarta  444”  hav- 
ing  thiclrness  of  0.110',  maximum  fibre  stress  of  1000  psi 


mediate  softening  or  plasticizing  effect  of  high  temperatures 
on  thermosetting  compounds. 

The  tests  were  conducted  upon  specimens  measuring  ap- 
proximately  5"  long  by  x/“  wide,  and  % and  %”  thick. 
They  were  mountcd  upon  the  standard  4"  span  for  flexural 
and  heat  distortion  tests.  Constant  Ioads  were  applied  by 
means  of  a rod  and  metnber  with  diameter  at  the  end. 
This  load  was  maintained  in  position  throughout  the  entire 
test.  The  rod  and  chain  recording  system  employed  in 
ASTM  Method  of  Test  for  Measuring  Flow  Temperatures 
of  Thermoplastic  Molding  Materials  (D  569-43) 4 were 
adapted  to  the  requiremcnts  of  this  test.  In  calculating 
weights  to  be  added  to  the  center  of  the  span,  the  weight 
of  the  followcr  rod  was  takcn  into  consideration.  The  maxi- 
mum deformation  capable  of  being  measured  by  this  test 
arrangement  was  1J4'.  Temperatures  were  held  within 


± 5°  F and  recorded  on  individual  curves  showing  deforma- 
tion vs  time  under  stress.  An  electrical  immersion  heater 
placed  in  the  container  maintained  the  oil  at  a constant  tem- 
perature  during  test.  While  temperatures  in  excess  of  400' 
F are  commonly  employed  in  forming  and  drawing  thermo- 
setting  laminates,  the  maximum  temperature  investigatcd 
was  400°  F,  because  above  this  range  blisters  may  form  and 
interfere  with  accuracy  of  the  deflection  readings. 

In  effect  this  test  method  is  a ineasure  of  flexural  defor- 
mation of  thermosetting  materials  at  temperatures  of  300 
to  400°  F at  maximum  fibre  stresses  of  500  to  1000  psi.  The 
radical  change  in  deformation  rates  was  quite  noticeablc 
for  some  of  the  materials  tested  when  making  coniparisons 
between  data  for  300  and  400°  F.  In  general,  it  may  be 
considered  that  a fast  deformation  rate  under  constant 
stress  is  indicative  of  good  formability.  Tests  were  con- 
ducted to  determine  the  instantaneous  elastic  deformation 
of  thoroughly  heated  thermosetting  laminates.  At  375°  F. 
this  deformation  proved  to  be  approximately  40%  of  total 
deformation  after  2 min. 

Materials  Tested 

Inasmuch  as  this  particular  test  method  was  designed  for 
the  evaluation  of  formability  of  thermosetting  laminates  at 
elevated  temperature,  the  tests  were  confined  to  thermoset- 
ting laminates.  Dry  and  50%  relative  humidity  precondi- 


20  40  60  80  100  120  140  160 

TIME  (SEC) 


Flg.  7.  Deformation  characteristics  of  "Formica  CN-ll" 
ha  ving  0.120'  thickness.  maximum  fibre  stress,  1000  psi 


tioning  was  applied  to  a selected  group  of  laminates  with 
no  observable  effect  on  the  results.  Various  variablcs 
within  the  laminates  themselves  were  explored  ineluding: 
(1)  effect  of  curing  time,  (2)  effect  of  speeimen  size,  and 
(3)  influence  of  cloth  reinforcement.  In  addition,  sevcral 
commercial  grades  of  heat-forming,  thermosetting  laminates 
were  selected  and  compared  under  standard  test  conditions 
established  by  this  paper.  Samples  induded  Micarta  444, 
and  Formica  CN-ll  laminated  phenolic.  In  addition,  the 
formability  of  cured  molded  phenolics  was  demonstrated  by 
testing  a wood-flour  filled  molded  phenolic. 


Stress  Calculations 

When  the  load  is  applied  at  the  center  of  a beam,  the 
maximum  fibre  stress  is  calculated  from  the  well-known 
formula  for  rcctangular  beams: 

3 XPXl 

Stress  = 

2bd* 


where : 

P = load  (lb) 
l = span  length  (') 
b = width  (') 
d — thickness  ('). 
(Coniinued  on  page  100) 
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It  doesn’t  make  much  difference  what 
type  of  fabric  or  the  degree  of  protection 
needed — our  equipment  can  coat  it. 

If  your  post-war  plans  call  for  plastic 
coated  fabrics  or  papers,  we  suggest  that 
you  investigate  our  facilities. 

Here  is  a plant  with — 

— several  million  dollars  in  fabric  coat- 
ing equipment  specially  designed  for 
the  application  of  vinyl  resins,  pyroxy- 
lin  and  other  plastic  compounds. 

— experience  in  plastic  coating  that 
wasn'1  developed  over-night — we’ve 


been  coating  fabrics  for  over  fifty  years. 
— hundreds  of  intricate  formulas  cov- 
ering  many  types  and  degrees  of  fabric 
protection,  developed  by  our  o wn 
chemists. 

You  tell  us  what  is  expected  of  the  plastic 
coated  fabric  called  for  in  your  plans — 
where  and  how  it  will  be  used — against 
what  must  it  be  protected.  We  will  help 
you  select  the  fabric  construction  and 
formulate  the  correct  plastic  coating  to 
meet  your  requirements. 

Today  we  are  turning  out  millions  of 


yards  of  plastic  coated  fabrics  and  papers 
that  are  being  subjected  to  grueling  pun- 
ishment  in  every  part  of  the  world. 
Samples  of  these  materials  are  available 
for  your  inspection  on  request. 

See  us  soon,  for  once  our  facilities  are 
no  longer  required  in  the  production  of 
coated  fabrics  for  the  armed  forces  they 
will  be  at  your  service. 


PLASTIC  FABRICS  DIVISION 

The  Western  Shade  Cloth  Company,  22nd  & Jefferson  Streets,  Chicago  16 


Plastic  Fabrics  Division:  VINYL  RESIN,  PYROXYLIN  AND  OTHER  PLASTIC  COATINGS  . PROOFED  FABRICS  AND  PAPERS  • SIMULATED  LEATHERS 
Industrial  Fabrics  Division:  RUBBER  HOLLANDS  • VARNISHED  SEPARATOR  CLOTH  • BOOK  CLOTHS  • AND  OTHER  SPECIALIZED  FABRICS 
Window  Shade  Division:  WINDOW  SHADE  CLOTH,  ROLLERS  AND  ACCESSORIES  • CLOTH  AND  PAPER  WINDOW  SHADES 

EXPORT  OFFICE:  40  WORTH  ST.,  NEW  YORK  13,  NEW  YORK  • JOANNA  TEXTILE  MILLS,  GOLDVILLE,  SOUTH  CAROLINA 
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Paper  Base  Laminates 
For  Rircrati 


Etf  <£.  J4.  Witter 

Service  Engineer.  Plastics  Division 
McDonnell  Aircraft  Corp. 


High-Strength  Phenolic 
Now  Used  in  Aircraft 
Has  Extensive  Fu  ture 
In  Complex  Structures 


AFTER  more  than  4 years  of  research  and  development 
work,  the  plastics  division  of  McDonnell  Aircraft 
Corp.  has  produced  what  it  considers  an  approach  to  a 
satisfactory  structural  plastics.  Termed  Structomold,  this 
plastics  is  a high-strength,  phenolic  paper-base  laminate,  on 
which  an  ultimate  tensile  strength  of  45,000  psi  has  been 
obtained  on  parallel-laminated  laboratory  samples. 

This  represents  a general  increase  of  nearly  300%  over 
the  average  laminated  fabric  or  paper-base  phenolics.  All 
the  parts  and  assemblies  pietured  herein  were  produced  by 
the  company’s  plastics  division. 

It  will  be  observed  from  the  photographs  that  McDonnell 
Aircraft  has  specialized  in  molding,  fabricating  and  as- 
sembling  large  and  complex  parts  and  assemblies  for  which 


Fkj.  2.  Bottom  rltw  of  qunn«r's  **at  show*  S Mparata  moldings. 
which  Includ*  compound  eunrahunn  rsqulring  un  of  bulldups 


it  has  developed  its  own  techniques.  Molding  is  done  at 
low  pressures  on  metal  dies,  which  results  in  parts  with 
excellent  finishes.  Color  and  designs  are  incorporated  in 
the  molding  operation  by  using  printed  paper  and  colored 
paper  or  resin. 

Characteristics 

The  mechanical  and  electrical  properties  of  Struclomold 
shown  in  the  accompanying  tables,  represent  findings  ob- 
tained several  months  ago  and  may  be  used  as  design  values 
since  they  are  considered  conscrvative,  based  on  the  im- 
provements  made  since  that  time.  The  mechanical  properties 
of  this  material  in  particular  have  shown  considerable 
advance  in  the  last  18  months,  and  will  doubtless  continue  to 
do  so  as  the  research  and  experimental  work  progresses. 

An  outstanding  example  of  the  replacetnent  of  metal  by 
plastics  is  that  of  a stainless  steel  ammunition  box,  which 
is  now  made  of  Struclomold.  The  use  of  this  new  box 
results  in  a weight  saving  of  about  40%.  In  addition  to 
this  advantage,  the  plastics  box  is  more  rigid  due  to  the 
thicker  gage  of  the  material  used,  thus  improving  opera- 
tion of  the  unit  by  eliniinating  jamming.  The  method  of 
assembling  this  box  is  by  the  McDonnell  method  of  hot- 
honding,  in  which  very  few  rivets  are  used.  Approximately 
10,000  boxes  of  this  kind  have  been  produced  for  an  Army 
combat  airplane. 

Compound  Curvature s 

Figs.  1 and  2 show  top  and  botton  views  of  a gun- 
ner’s  seat,  which  consists  of  five  separate  moldings  and 
represent  some  of  the  most  difficult  molded  laminates  pro- 
duced to  date.  The  top  of  the  seat  and  the  stiffener  on 
the  bottom  are  compound  curvatures  which  require  the 
use  of  tailored  build-ups.  The  stiffener  is  locally  reinforced 
by  tapering  the  thickness  of  the  part  from  0.1  to  0.2*. 

The  hase  of  the  seat  is  made  in  three  sections  for  ease 
of  molding.  and  cach  section  is  a channel  with  a curved 
wcb.  The  iower  flange  is  90*  to  the  web  of  the  channel 
and  contains  several  joggles.  The  upper  flange  is  a vary- 
ing  angle  to  match  the  contour  of  the  top. 
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Mechanical 


Properties  of  "S+ructomold" 

"A"  100-0 
Parallel-Laminated 


"A"  50-50 
Cross- 
Laminated 


Specific  Gravity 1.35-1.40 

Tension 

Ultimate,  with  grain — psi 35,000  ( 

Ultimata,  across  grain — psi  18, 000  f 

Modulus  of  elasticity,  with  grain 3,000,0001 

Modulus  of  elasticity,  across  grain.... 1 ,500,000  ) 
Compression — psi 

Ultimate  edgewise  with  grain 1 9,000  (. 

Ultimate,  edgewise  across  grain 1 7,000  j 

Ultimate,  flatwise  40,000 

Flexure 

Modulus  of  rupture,  with  grain — psi 32,000  f 

Modulus  of  rupture,  across  grain — psi.... 20, 000 ) 

Modulus  of  elasticity,  with  grain 3,000,000  ( 

Modulus  of  elasticity,  across  grain.... 1 ,500,000  ( 


Shear — psi 

Edgewise,  across  grain  

1 3,500 

Edgewise,  with  grain  

13,000 

Flatwise,  across  grain  

12,500 

Flatwise,  with  grain  

i i.ooo ; 

Bearing — mean  values — psi 

With  grain  

30,000  / 

Across  grain  

30,000  f 

Hardness,  Rockwell  

Ml  00... 

Water  Absorption  (24  hr  total  immersion) 
!/8"XI"X3"  specimen 

(unsealed  edges)  3-4% 

'/8  "XI"X3"  specimen 

(sealed  edges)  1-2%. 


.1.35-1.40 

......25,000 

.2,300,000 

......18,000 

40,000 

26,000 

.2,000,000 

13,000 

. — 1 1,500 

......30,000 

Ml  00 


•3-4% 


1-2% 


Power  Dielectric  Loss 
Electrical  Factor  Constant  Faetor 


Dielectric  losses  at  25°  C 

60  cvcles  per  sec 0.03 1 3 7.00 0.2 1 9 

I03  cycles  per  sec 0.01 76 6.80 0.120 

1 0«  cycles  per  sec 0.0425 6. 1 5 0.26 1 

Volume  resistance 

DC  resistivity  at  30°  C , Megohm  cms.  4.32  X I06 

Volts 
per  mil 


Dielectric  strength  at  25°  C 

Short  time,  thickness  125  mils 700 

Step  by  step,  thickness  125  mils 543 

Specific  gravity  — 1.38 

Water  absorption  (24  hr  total  immersion) 

^"X  l"X3"  specimen  (unsealed  edges) 3-4% 

i/g"  X I"  X 3"  specimen  (sealed  edges) 1-2% 

Note:  Material  is  not  affected  by  oil  or  high  octane  qasoline,  mild 
aclds  or  alkalis. 


Fig.  4.  Gun  tunet  floor  assembly  with  ammunition  guard 


A weight  saving  of  approximately  43%  was  achieved  by 
the  use  of  Structomold  in  place  of  the  original  magnesium. 

Figure  3 illustrates  the  canopy  door  for  the  gun  turret. 
A vinyjite  plastic  extrusion  was  used  for  the  sealer  on  this 
door  assembly. 

A gun  shield  was  produced  of  Structomold  with  a weight 
saving  of  approximately  45%  over  the  metal  part  it  re- 
placed.  The  curved  channel  sections  of  the  shield  have 
90°  flanges  and  are  riveted  to  the  side  panel.  A number  of 
metal  fittings  were  used  in  this  assembly. 

Complete  Floor  Assembly 

Another  unit  with  which  considerable  success  was  expe- 
rienced  was  a complete  floor  assembly  (Fig.  4)  incor- 
porating  an  ammunition  guard.  The  bottom  molding  is 
0.18"  thick  and  is  almost  50%  lighter  than  the  original 
metal  part.  Beads  were  employed  to  increase  the  rigidity, 
and  the  center  is  flanged  to  accommodate  the  ammunition 
guard  which  consists  of  two  separate  moldings.  The  side 
panels  are  post-formed  from  high  grade  phenolic  fabric 
flat  laminates  to  produce  the  desired  shape.  The  metal 
hat  section  fittings  and  rim  around  the  top  of  the  panels 
were  made  from  aluminum  and  are  assembled  to  the  plastic 
by  means  of  rivets  and  screws. 

Navy  Projects 

The  Plastics  Division  of  McDonnell  Aircraft  is  pro- 
ducing  experimental  wing  tips,  complete  wing  panels,  drop- 
pable  fuel  tanks,  helicopter  rotor  blades  and  radar  and 
radio  equipment  housings  for  the  Navy.  All  of  these  items, 
with  the  exception  of  the  wing  tip,  are  either  confidential 


Fig.  3.  "Structomold"  canopy  door  for  the  nose  turret  on  a Consolidated  "Liberator",  with  vinylite  extrusion  for  sealer 


Flg.  5.  Fint  »tep  in  producing  turret  floor  support  shown 
In  Flg.  4 is  loading  blanked  paper  into  the  molding  press 


Flg.  8.  The  finish  ed  tunet  floor  support  is  removed  from 
the  press  after  the  molding  operation  has  been  completed 


or  restricted  projects.  Although  the  plastic  tip  weighcd 
as  much  as  the  metal  tip,  the  plastics  assembly  consistcd 
of  only  13  parts  as  contparcd  to  96  parts  regn  i red  in  the 
aluminum  wing  tip. 

The  complete  wing  panels  will  be  static  tested  before  the 
end  of  this  year  and  then  additional  panels  will  be  con- 
structed  for  flight  tests.  Since  the  panels  are  to  be  assemblcd 
in  an  all  metal  bomber,  in  place  of  the  metal  wing  panels, 
the  plastics  panels  had  to  be  designed  and  constructed  to 
take  the  same  stress  loads.  Also  the  hinge  fittings  for 
attachment  to  the  center  section,  cut-outs  for  wheel  wells, 
fuel  tanks,  landing  lights,  etc.,  had  to  be  the  same  as  those 
in  the  metal  panels.  Of  course,  this  requirement  does  not 
pcrmit  the  best  plastics  design.  If  the  entire  airplanc  werr 
designed  for  plastics  construction,  the  design  of  these  oater 
wing  panels  would  be  quite  different.  Howcver,  a consider- 


"Structomold"  Laboratory  Test  Results 


Tension 


"A"  108-0  'A*'  50-50 

(Parsllsl  L«m.)  (Croii  Lam.) 


Ultimata,  with  grain  (psi) 43.000  ) 29  000 

Ultimata,  «cross  grain  (psi) 20,000  ) 

Modulus  of  elasticity,  with  grain 3.800,000  ) 2 700  000 

Modulus  of  elasticity,  aeross  grain 1, 700.000  J 

Compression 

Ultimata,  odgewisa  with  grain  (psi) 22,000  ) 22  000 

Ultimata,  edgewise  aeross  grain  (psi) 22,000  J 


able  amount  of  knowledge  will  be  gained  through  this 
projeet  and  the  answers  to  numerous  questions  concerning 
the  feasibility  of  using  plastics  for  structural  purposes  in 
aireraft  will  be  obtained.  No  plywood  is  used  in  this  wing 
panel. 

Paper,  fabric  and  fiberglas  are  all  used  as  reinforcing 
materials  with  phenolic  low  pressure  (250  psi)  and  contact 
pressure  resins  in  our  droppable  fuel  tank.  This  auxiliary 
tank,  which  has  a capacity  of  approximately  150  gal,  is 
designed  for  use  with  a specific  airplane.  It  will  differ 
from  other  tanks  in  that  it  will  fair  into  the  fuselage  and, 
therefore,  be  superior  aerodynamically. 

One-Piece  Box  Molds 

All  that  can  be  said  now  regarding  our  plastics  housings 
is  that  one-piece,  box-shaped  moldings  roughly  7"  deep  by 
15"  by  20"  have  been  produced.  The  material  used  is  our 
high  strength  paper  and  the  moldings  were  made  with 
metal  male  and  female  dies.  Boxes  of  almost  any  size  can 
be  molded  in  this  manner.  As  far  as  we  know,  our  process 
of  molding  a one-piece  box  from  laminated  plastics  has 
never  been  done  before.  Boxes  or  housings  molded  in  this 
manner  are  more  attractive,  stronger,  lighter  in  weight, 
waterproof,  and  cost  less  than  when  fabricated. 

In  contrast  to  the  aetual  working  data  presented  on 
Structomold  in  the  first  table  shown  in  this  article  are 
data  obtained  with  laboratory  tests,  as  set  forth  in  the 
table  above.  The  latter  cannot,  of  course,  be  used  for 
design  purposes. 

Having  carried  out  a very  extensive  research  and  devel- 
opment program,  McDonnell  is  in  a position  to  design  and 
produce  plastics  laminated  materials  from  high  pressure 
thermosetting,  low  pressure  thermosetting,  and  contact 
pressure  resins  with  paper,  fabric,  Fiberglas  or  spccial  fill- 
ers  made  from  natural  or  synthctic  fibers,  the  resin  and 
filler  combination  being  carefully  selcctcd  to  meet  the 
rcquirements  of  each  individual  design.  end 
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uFll  tell  you  what  Fd  like 
for  Christmas , mister ” 


(6 


This  sounds  like 
wanted  — like  the 


the  old  days  when  I used  to  hint  to  the  folks  about  the  things  i 
electric  razor  that  made  me  feel  so  grown-up  just  to  think  about! 


''il ut  this  year  — well,  what  I want  coines  in  an  awfully  big  package.  What  I want 
— and  all  the  fellows  I’m  teamed-up  with,  too  — is  to  see  a few  more  11-29’s 
around  these  parts! 

"Yes,  a B-29  costs  a hell  of  a lot  of  money.  $600,000,  they  tell  me!  But  you  ouglit  to 
see  what  one  of  those  babies  can  do  to  the  plenty-tough  guys  in  front  of  us!  And  I’d 
hate  to  tell  you  what  it  costs  not  to  have  that  kind  of  help.  It  costs  — well,  the  way 
we  reckon  costs  around  here  is  in  how  many  kids  won’t  make  the  trip  hark  home.” 


★ 

Let’s  forget  that  a War  Bond  is  the  safest  investment  in  the 
world.  Let’s  forget,  even,  that  the  more  War  Bonds  you  buy 
the  more  you  help  curb  inflation,  and  build  a firmer  future  for 
all  of  us.  Let’s  remember  only  one  thing:  this  war  is  far  from 
over;  the  war  in  the  Pacific  is  one  of  tremendous  distances  — 
and  correspondingly  great  costs;  yet  a brutal  adversary  that  is 
fighting  savagely  every  inch  of  the  way  inust  be  defeated.  Let’s 
help  the  boys  who  have  that  job  to  do  by  doing  our  job  with 
War  Bonds.  Help  shorten  the  war— with  an  extra  Bond  todav. 


Reprints  of  the  above  message,  for  poster  use,  will  be  gladly  furnished  without  charge. 

AMERICAN  FLANGE  & MANUFACTURING  CO.  INC.,  30  ROCKEFELLER  PLAZA,  NEW  YORK  20,  N.Y. 
TRI-SURE  PRODUCTS  LIMITED,  ST.  CATHARINES,  ONTARIO,  CANADA 
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Molded  oi  "Tenite  II"  in  attractive  colors,  Another  type  of  tool  now  boasting  plastics  handle*  is  that  used 

theso  garden  tool  handles  are  said  to  be  1x1  woodworldng.  Light  in  weight  and  having  uniform  hang 

first  of  kind;  more  durable  than  wood  and  balance.  the  handles  are  lnjection-molded  oi  'Tenite" 


The  Roie  oi 


ALTHOUGH  the  use  o f plastics  in  hand  tools  is  not 
new,  their  role  in  this  field  has  grown  in  a short 
span  of  years  from  an  accessory  to  a major  one,  and  they 
have  helped  the  tool,  in  many  instances,  to  achieve  fuller 
functional  realization  and  greater  efficiency  than  was  pos- 
sible  with  wood  or  mctal. 

Since  their  torque  and  impact  strength,  toughness  and 
durability  are  greater  than  that  of  hardwood,  they  insure 
longer  wear  under  conditions  of  rottgh  treatment.  Plastics- 
handled  screwdrivers,  for  example,  which  are  often  sub- 
stitutcd  for  chisels,  are  pounded  with  hammers  and 
dropped  against  hard  surfaces.  Wooden  handles  would 
split,  chip  and  become  mashcd  to  the  point  at  which  they 
bccame  unfit  for  furthcr  use. 

The  dielectric  strength  of  plastics  handles  proUcts  the 
mechanic  against  shocks  when  he  is  working  with  electrical 
equipmcnt.  These  materials  are  also  pleasant  to  the  touch, 
are  easier  on  the  palms  and  fingers  when  pressure  is  ap- 
plied,  do  not  form  sliwers  and  will  not  rust.  Their  at- 
tractive coloring,  as  demonstrated  by  the  photos  on  the 
opposite  page,  have  the  psychological  effect  of  banishing 
drabness  from  the  job. 


By  Pliifip  PottacL 


Natura 1 Advantages  Plus  Wartime 
Improvements  Open  Broa  der  Field 


The  plastics  used  in  mechanics’  and  carpcnters’  tools  are 
either  east  resins,  casein,  acetate  butyrate,  cellulose  nitrate, 
ethyl  cellulose  or  cellulose  acetate,  the  latter  two  being 
employed  in  injeetion  molding  in  the  form  of  powder. 
Cellulose  nitrate  is  furnished  to  the  tool  manufaeturer 
either  as  machined  handles  or  as  rods,  in  which  case  he 
machincs  the  handles  from  the  rod  on  a lathe. 

Opfnion  is  divided  as  to  the  relative  merits  of  these 
plastics,  all  of  which  find  specific  Applications  to  which 
they  sccm  best  suited.  Cellulose  nitrate,  for  example, 
has  a lower  moi sture  absorption  than  cellulose  acetate;  is 
tougher,  easier  to  work,  and  is  capable  of  being  formed 
( ConlinucH  on  page  114) 
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PLASTICS 


Beauty  joins  utility  in  these  "Tenite" 
hand-tool  parts:  Above,  wrench  handle 
molded  to  metal;  below.  laundry  spray 
casing;  right,  durable  garden  tools 


Piastics  Tile  ior  Handbags 

High  ly  Colorable  and  Easily  - Cleaned, 

Tbey  Stimulate  New  Consumer  Demand 


FOR  year»,  the  perishability  of  materials  contmonly  used 
in  Summer  handbags  has  plagued  both  the  consumer 
and  the  merchandiser.  Karely  do  such  bags  last  for 
more  than  a single  season — if  that  long.  Even  during 
the  season  of  use,  signs  of  wear  rapidly  becomc  evident 
due  to  the  tendcncy  of  the  materials  to  soil  quickly  and 
permanently. 

With  the  advent  of  smartly-designed  piastics  tile  hand- 
l»ags,  however,  the  market  for  this  type  of  accessory  has 
shown  new  life.  V\'omen  demand  not  only  white  and 
pastel  shades  in  Summer  bags.  but  also  similar  bags  in  Fall 
and  Winter  shades  and  styles. 

lllustrated  above  are  one  type  of  piastics  tile  handhag 
nnw  availahle  a ml  a group  of  injection-ntolded  tiles  still 


joined  by  mold  sprue.  Made  of  Lumarilh,  cellulose  acetate, 
the  tiles  are  formed  in  dies  capahle  of  producing  36  at  each 
injeetion.  thus  reducing  manufneturing  costs  and  permit- 
ting  volume  output  of  bags. 

The  colors  shown  are  only  a few  of  those  possible  with 
this  material,  which  has  great  natural  affinitv  for  color 
and  lends  itself  well  to  color  variations.  It  is  also  im- 
pervious  to  body  acids,  and  neither  its  colors  nor  surface 
texture  are  affected  by  constant  handling.  More  than  200 
tiles,  laccd  together  by  hand.  fonn  the  finished  l>ag. 

I.umarith  is  a pro«luct  of  Ccllanese  Celluloid  Corpora- 
tion of  America,  New  York.  N.  Y.  The  tiles  are  produced 
hy  Sterling  Injeetion  Molding  Co.,  Buffalo,  and  Consoli- 
dated Molded  Products  Corp.,  Scranton,  Pa.  end 


UNDER  ONE  BIG  ROO F AT  AUTO-LITE 


ALL-PLASTIC  PRODUCTS 
Ornament  for  Ash  Tray 
Radiator  Ornament 
Instrument  Panel  • Crest 


PLASTIC  AND  METAL  PRODUCTS 

Terminal  • Custom  Hardware 
Horn  Button  * Radio  Grill 
Horn  Button 


ALL-METAL  PRODUCTS 

Molding  Ornament  • Horn  Button 
Name  Plate  • Scuff  Plate 
Grill  * Cluster  Dial 


Not  just  plastics,  not  just  metals,  but  both  — 
and  combinations  of  both — are  the  raw  mate- 
rials with  which  the  Bay  Manufacturing  Div- 
ision  of  Auto-Lite  works  to  achieve  true  func- 
tional  beauty.  Beauty  which  works,  as  cfe- 
ated  by  Auto-Lite  under  one  big  roof,  will  be 
one  of  the  major  forces  in  seiling  in  tomor- 
row’s  competitive  market.  Postwar  designers 
are  invited  to  inquire  into  the  advantages 
offered  to  them  by  Auto-Lite’s  artisanship  in 
plastics  and  metals. 

THE  ELECTRIC  AUTO-LITE  COMPANY 

Boy  Manufacturing  Division 

DETROIT  2,  MICHIGAN  BAY  CITY,  MICHIGAN 


Tune  in  Auto-Lite’»  great  radio  show  "EVERYTHING  FOR  THE 
BOYS"  featuring  men  and  women  at  the  fighting  front».  Every 
Tuesday  night  — NBC  NetWork 


"*«*«*  Berp”,  4 nrilinnl\  ori|*lniil  and  iinlquo  llim* 
plitMii«-M  — Cnmliinod  with  lh«*  flnKhrd  iiiPlnU  of  lloo 
nn«l  Ninmpintf  < orpornllon — Twn  mnniifarlurrni,  apt^ia 
drrorallvr  finish«>H.  romblnlnd  Mkill  and  proroMMon — A nr 
nnmo — lloowlrr  4 ardinal  f orpornllon. 


HOOSIER  CARDINAL 


CORPORATION 


Molding  Permanency 
In  Heel  Coalings 


Plastics,  Injection- Molded  over  Wood  Heel  Cores, 
Form  Durable , Seam-Free  Finish  oi  Even  Thickness 


ONE  of  the  chief  concems  of  women  in  selecting  dress 
shoes  has  always  been  the  durability  and  appearance 
of  the  heel,  since  this  portion  of  the  shoe  is  very  much 
exposed  and  subject  to  considerable  wear. 

Thanks  to  a new  process  it  may  soon  be  possible  for 
women  to  have  heels  coated  with  plastics  materials  that  not 
only  outlast  the  shoe  itself,  but  also  offer  a wide  choice  of 
finish,  color  and  style. 

Through  this  process,  the  wooden  heel  core  of  any  type 
of  shoe  can  be  covered  with  a thermoplastics  coating  ap- 
proximately  1/16"  thick,  evenly  distributed  by  injection 
molding.  The  material  is  spread  around  the  core  under 
pressure  so  that  it  slightly  impregnates  the  wood,  thus 
forming  a seam-free,  permanent  bond.  This  coating  is 
said  not  to  wear  or  peel  off,  and  is  not  affected  by  dirt, 
mud,  ice  or  snow,  all  of  which  can  be  washed  off. 

Dull  or  shiny  finishes  are  available  in  an  almost  un- 


• 

limited  range  of  colors  or  combination  of  colors,  in  imita- 
tion  alligator,  snakeskin,  patent  leather  or  any  metallic 
hues  desired.  Since  the  coating  is  not  molded  over  the 
top  or  bottom  of  the  heel,  the  wooden  core  may  be  attached 
to  shoes  and  the  leather  lift  to  the  heel  in  the  usual  manner. 
The  new  heels  will  be  competitive  in  price  with  widely- 
used  celluloid  covered  heels  and  far  below  the  price  of 
leather-covered  heels. 

Hitherto,  methods  used  in  molding  or  casting  a plastics 
material  around  a wooden  core  often  produced  unsatisfac- 
tory  results,  since  the  pressure  utilized  in  injection  molding 
would  shift  the  core  on  its  supporting  pins,  thus  deforming 
it  and  resulting  in  an  uneven  coating. 

The  new  process  involves  a novel  molding  apparatus  for 
this  work  in  which  the  coating  is  east  about  a supported 
wooden  core  under  high  pressure  by  indirect  feeding, 
( Continued  on  page  117) 


Three  views  of  improved  mold 


Wide  range  of  colors.  finishes  are  obfainable  with  new  method 
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Resin  Fibre 
Preiorming  Aids 
Product  Design 

R,  n 3.  Oa.jL 


'our  stages  in  Ihe  forming  of  a clock  case  from  resin  and  paper  pulp:  Left  to 
kjht.  raw  pulp.  rough  preform.  impregnated  preform.  compression  molded  case 


Simplilies  Mttkina  of  Plastics  Products  The  completed  timepiece.  designated 

"Waralarm".  with  mechanism  installed 

Ha  ving  Large  Surfaces,  C om  pl  ex  Contours 


MANY  production  design  problems  which  onlv  a short 
time  ago  werc  real  hcadaches  to  plastics  dcsigners 
and  manufacturers  are  being  handled  to-day  with  surprising 
case,  as  a rcsult  of  the  discovery  not  only  of  new  materials, 
but  also  new  processes  for  handling  old  materials. 

Among  the  most  prontising  of  these  are  the  new  develop- 
mcnts  in  the  prefortning  and  tnolding  of  various  resin- 
impregnated,  fibrous  materials.  The  present  resin-fibrc 
technique  is  a new  process  only  in  that  it  comhines  the 
arts  of  two  older  industries:  Fibre  pulp  tnolding  and  syn- 
thetic  resin  production. 

A relatively  short  time  ago  production  of  plastics  pieces 
invotving  large  surfacc  areas  with  deep-drawn  or  complex 
contours  were  ttsually  sidestepped  by  the  plastics  field  or 
shunted  on  to  some  other  industry.  particularly  if  there 
were  re»|uiretnents  calling  for  high  mechanical  strcngth. 

To-day  the  alert  designer,  in  utilizing  the  resin-fibrc 
molding  process,  finds  these  production  problems  almost 
as  simplificd  as  though  the  design  called  for  flat  sheet  sur- 
faces. By  this  method  of  production  of  cotnparativcly 
large  articles  of  considerable  contour  and  uniform  section 
thickness,  such  as  refrigerator  panels,  aireraft  fairings, 
radio  cabincts  and  trays,  the  experimental  stage  has  been 
satisfactorily  passed,  aml  they  are  either  already  in  pro- 
duction or  arc  ready  for  production  when  priorities  will 
permit. 

In  the  proccdurc  ordinarily  followed  in  the  manufacttire 
of  a resin-fibre  preform,  the  slurry  or  raw  material  is 
mixed  in  a beater  of  the  design  commonly  used  in  the  paper 


industry.  This  fibrous  pulpy  material  is  then  vacuum-felted 
or  suetioned  to  the  surface  of  a screen  accuratelv  shaped 
to  the  form  of  the  finished  article.  To  insurc  this  accuracv 
the  finishing  mold  and  the  screen  are  usually  designed  at 
the  same  time.  This  is  nccessary,  since  there  will  l)e  but 
very  littlc  flow  with  this  type  of  fibrous  material  in  the 
final  molding  operation  as  compared  with  regular  molding 
materials.  Free  liquids  arc  then  removed  and  the  preform 
thoroughly  dried,  producing  a light,  porous  item,  rougher 
and  niuch  thickcr  than  the  finished  piece  will  be.  At  this 
point  the  tliermo setting  plastics  resins  can  be  impregnated 
into  the  preform,  if  it  has  not  been  incorporated  into  the 
slurry  in  the  l>cater  beforc  the  felting  operation.  In  either 
event  the  preform  is  now  subjeeted  to  heat  and  pressurc. 
usually  by  the  ordinary  compression  molding  method.  « 

Wherc  a high  polish  is  required  on  the  finished  article, 
the  convcntional  polished  steel  molds  are  used.  However, 
wherc  a high  polish  is  only  nccessary  on  the  outside,  the 
female  die  is  made  of  polished  steel  and  the  male  die  is 
made  of  the  expanding  rublicr  type  material  which  enables 
the  molder  to  apply  the  required  pressurc  to  the  inncr  sur- 
facc of  articles  with  a deep  draw  and  also  permits  consid- 
erable savings  in  die  costs.  The  result  is  a product  of  hard, 
high  density,  great  impact  resistance  and  possessing  many 
other  desirable  mechanical  properties. 

One  of  the  principal  reasons  that  these  characteristics 
result  froin  this  process  is  that  when  the  pressurc  and  heat 
arc  applied  in  the  final  molding  operation.  there  is  no  dis- 
turhancc  or  dislocation  of  the  fibre  filler  from  its  original 


40 


PLASTICS 


DECEMBER  1941 


New  STORES  50-Ton  Hydroulic 

Compietely  Automatic  Press 


• LARGER  PIECES 

• MORE  PIECES 

• HIGH  SPEED  OPERATION 


OUTSTANDING  FEATURES 

Automatic  Cyde  Controller,  the  "brain"  of  the  machine,  for 
split-second  timing  of  every  machine  operation  — proved 
in  hundreds  of  Stokes  Compietely  Automatic  Presses  in 
the  country 's  leading  molding  plants.  Cycles  have  been 
reduced  as  much  as  50%  or  more.  Human  errors  are 
eliminated.  Every  piece  is  identically  molded. 

Super-Sensitive  Trap  or  checking  device  — sensitive  to  the 
fraction  of  a gram.  The  “heart”  of  the  machine  that 
checks  every  molded  piece  made.  Failure  to  eject  — lack 
of  material  — or  any  other  irregularity  stops  press  in- 
stantly.  The  pieces  literally  “run  the  press.”  The  only 
proved  and  foolproof  method  of  operating  a Compietely 
Automatic  Machine. 

Multiple  Feed  with  micrometer  adjustment.  Capacity  up 
to  48  cu.  in. 

High  Speed  Operation.  Opening  and  closing  at  the  rate  of 
100  in.  per  min.  with  controlled  final  compression  speed 
adjustable  to  the  flow  characteristics  of  the  molding  ma- 
terial. 

One  Man  Operates  a Score  of  Presses.  Compietely  Auto- 
matic, this  press  requires  only  a minimum  of  molding 
labor.  Once  set  up,  one  man  can  attend  a large  battery 
of  presses  as  only  attention  required  is  to  keep  hoppers 
filled  and  to  remove  accumulation  of  molded  pieces. 

Low  Power  Requirement.  Only  2 hp.  motor  required  to  de- 
velop  full  50  tons  press  capacity. 

Self-Contained,  Self-Sufficient.  Electrically  powered  and 
heated.  Requires  only  electrical  and  compressed  air  con- 
nections. 

Write  for  Complete  Information 

F.  I.  STOKES  MACHINE  CO. 

G040  Tabor  Road  Philadelphia  20,  Pa. 


Model  235 


Patented 


position  in  the  mold.  Xeither  the  size  nor  shape  of  the 
tinished  article  is  affected  by  the  limitations  of  the  flow 
of  either  the  filler  or  the  resins  as  is  the  case  in  compres- 
sion  and  injection  mol  ding.  These  two  components  are 
in  their  final  locations  before  the  heat  and  pressure  are 
applied.  7' his  means  lliat  Irnver  pressure  can  be  used  with- 
out  necessitating  high  tonnage  presses,  with  their  accom- 
panying  higher  costs.  It  also  means  that  there  is  no  stress 
or  stram  produced  around  corners  or  curves  during  the 
molding  operation  with  their  resulting  weakness  at  these 
points  in  the  finished  article,  as  is  often  the  case  with 
laminating. 

While  the  pulp  forming  process  lends  itself  to  the  fabri- 
cation  of  large  pieces  of  structural  requirements,  it  is  also 
being  utilized  to  a great  extent  in  successfullv  handling 
complicated  contours  in  smaller  items. 

A striking  development  in  small-article  produetion  is  the 
precision  tolerance  maintained  in  the  manufaeture  of  such 
items  as  diaphragms  for  loud  speakers,  radio  and  other 
forms  of  communication  systems.  Maximum  molded  thick- 
ness  is  0.003'  and  the  minimum  0.002*.  The  tolerance 
allowed  is  0.0002". 

So  successful  .has  been  the  resin-fibre  method  in  pro- 
ducing  these  diaphragms  to  the  minute  specifications  de- 
manded,  that  an  entire  plant  is  now  required  for  this  item 
alone.  This  plant,  operated  by  the  Hawley  Products  Co., 
St.  Charles,  111.,  manufaetures  over  80%  of  the  diaphragms 
produced  in  the  United  States.  The  total  nuniber  of  these 
items  produced  since  the  war  began  runs  well  into  the 
millions. 

In  the  perfection  of  a sphere  for  a world  atlas,  the 
molded  fibre  process  ended  a produetion  problem  that  has 
been  a challenge  to  plastics  molders  for  some  time.  This 
item  called  for  a perfect  drawn  surface  that  would  meet 
the  precision  of  continuancc  necessary  for  the  perfect 
alignment  of  the  surface  figures  of  the  completed  map 
In  addition  light  weight  and  high  impact  resistance  were 
produced  at  a comparatively  low  cost. 

Due  to  the  almost  100%  war  uses  for  resin-fibre  preform- 
ing,  color  and  appearance  have  been  secondary  considera- 
tions  up  to  the  present  time.  Lately,  various  hues  have 
been  obtained  by  incorporating  dyes  in  the  basic  materials 
( Continucd  on  page  108) 


TABLE  2 — Effect  of  Fiber  Type  on  the  Physical  Propertie*  of  Fiber-Resin  Preformed  Material 
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I#) — Broten  perellel  to  moldinq  pretture 

« ) — Nøtch  run»  perallal  to  moldinq  pretture  , 


Large.  1 6 Vi  '-diameter  world  globe  above  was  deep-drawn  from 
resinimpregnated  paper  pulp.  It  reste  free  in  wood  support. 
Below  are  the  halves  from  which  the  globe  was  fabricated 
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Hiqh  speed  routinq  opeiation  on  plywood  panel  with  bit  r otatinq  at  24.000  rpm.  Pattern  beneath  panel  rides  on  pin 


4"feXK  of  the  outstanding  contrihutions  of  plastics  to  the 
world  of  materials  has  been  the  strength  and  stability 
wnich  its  synthetic  resins  have  imparted  to  plywood.  Or- 
iginally,  plywood,  ahhough  stronger  and  ntore  resistant  to 
swelling,  shrinkage  and  splitting  than  natural  woods,  was 
no  strongcr  than  its  glued  joints,  which  were  far  front 
resistant  to  moisture  and  mold.  Through  the  use  of  syn- 
thetic resins,  however,  the  very  fibres  of  the  plywood  are 
penetrated,  producing  a new  type  of  plywood,  in  which 
the  resin  when  cured,  becomes  the  chief  strength  factor  in 
the  panel,  the  wood  acting  merely  as  rcinforcement. 

Resin-bonded  plyw<»od  possesses  more  ncarly  equal 


This  powerful  Clipper  Is  utiltsed  to  insure  a per- 
iectly  straiqht  bondlnq  edqe  on  veneers  or  plywood 
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Superintendent  Aircrsft  Division 
W.  W.  Klmbsll  Co. 


Resin  Layers,  Cross-Crain  Plies 
Introduce  Special  Problems  in 
Shaping  Plastics-Bonded  Plywood 


strength  (and  other  properties)  along  the  entirc  length 
and  width  of  the  panel  than  ordinary  wood,  greater  re- 
sistance  to  splitting  and  much  hetter  dimensional  stability. 
However,  it  presents  sotnewhat  of  a problem  in  ntachining 
because  it  introduces  two  new  elements:  The  presence  of 
onc  or  more  glue  lines,  and  the  varying  grain  directions. 

Since  the  strength  of  wood  aeross  the  grain  is  much 
lower  than  along  the  grain.  by  introducing  a nuntber  of 
grain  directions  in  a plywood  panel,  its  strength  may  be 
more  nearly  equalized  in  any  direction.  Thus,  anv  machin- 
ing  operation  which  tends  to  interfere  with  this  balance  in 
construction  is  a possible  source  of  trouble. 

Panel  Sixlng 

Most  plywood  is  sold  as  stock  panels  made  in  standard 
sizes  48  x 96'  heing  the  most  cotnmon.  The  first  opera- 
tion in  most  plywood  plants  is  to  trim  it  to  proper  length 
and  width. 

Whcrc  produetion  warrants,  this  is  generally  done  on  a 
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panel-sizer  or  on  a double-end  tenoner.  Trimming  to  size 
consists  of  bringing  the  panel  to  net  size  in  inches  and 
| to  assure  tliat  the  edges  are  square  to  each  other.  It  is  a 
well  known  fact  that  the  set  of  the  teeth  and  the  number 
I of  teeth  in  a savv,  whether  a mechanical  or  hand  saw,  are 
entirely  different  for  ripping  than  for  cross-cutting.  Since 
the  grain  is  crossed  in  plvwood,  it  is  evident  that  if  one 
is  ripping  the  face,  he  is  cross-cutting  an  inner-ply.  Ply- 
wood  cutting  saws,  therefore.  must  be  mitered,  that  is, 
raust  combine  rip  and  cross-cut  teeth.  This  type  of 
a saw  generally  has  about  four  or  five  cross-teeth  to  everv 
rip-tooth.  The  saw  is  not  set  but  hollow-ground — thinner 
at  the  center  than  at  the  edge — and  capable  of  making  a 
very  smooth  cut. 

The  peripheral  speed  of  the  saw  is  about  the  same  for 
cutting  plywood  as  for  lumber,  with  slightly  higher  speeds 
preferred  for  plywood  if  the  proper  saws  are  available. 

The  necessity  for  cutting  one  or  more  glue  lines  in 
plywood  causes  various  types  of  trouble,  depending  on  the 
type  of  glue. 

Several  different  types  may  be  used,  including  animal, 
soya,  vegetable,  casein  and  resin  glues,  the  resins  being  by 
far  the  stronger  and  more  waterproof  for  most  applica- 

tions. 

The  resin  glues  used  for  plywood,  whether  urea,  phenolic 
or  melamine  resins,  are  all  polymerized,  or  cured,  during 
the  process  of  making  the  plywood.  Tests  have  shown, 
however,  that  maximum  strength  is  not  obtained  for  pe- 
riods  varying  from  48  hr  to  2 weeks  after  pressing.  It  is 
perfectly  safe,  nevertheless,  if  proper  conditioning  has  been 
carried  out,  to  do  any  machining  on  plywood  after  48 
hr.  At  this  time  the  glue  line  is  not  quite  as  rough  on 
saw  teeth  as  it  is  a week  later.  In  any  event,  it  is  evident 
that  careful  attention  must  be  paid  to  the  set  and  number 
of  teeth  in  the  saw  and  also  to  keep  it  properly  honed  or 
sharpened. 

In  machining  plywood  tools  must  be  sharpened  more 
frequently  than  in  similar  operations  on  solid  lumber  of 
the  same  species.  It  is  becoming  more  and  more  the  stand- 
ard in  modem  plywood  machining  plants  to  call  for  high- 
speed  steels  for  cutting  tools  chieflv  because  of  the  glue 
line  problem. 

Cutting  speeds  on  plywood  may  vary  depending  on 
many  circumstances.  Ranges  of  5-10,000  fpm  are  normal. 
In  discussing  the  various  machining  operations  on  ply- 
wood, however,  it  is  not  possible  to  make  specific  recom- 
mendations  with  regard  to  cutting  speed,  cutting  teeth,  etc. 
When  dealing  with  any  given  metal  or  plastics,  a sample 
of  that  material  will  fall  within  certain  limits  as  far  as 
physical  properties  are  concerned.  In  dealing  with  wood, 
however,  there  is  such  a tremendous  range  of  physical 


Sloped  at  15  to  1,  scarf  joint  on  h"  aircraft  plywood 
increases  bonding  surface.  Steam-platen  hydraulic  press 
used  to  complete  process.  Note  evenness  of  glue  lines 

properties  that  no  set  of  bands  will  be  applicable  to  wood 
as  a whole.  For  example,  the  densities  of  common  woods 
will  vary  from  a specific  gravity  of  0.11  for  balsa  wood 
to  1.36  for  letterwood,  and  tensile  strength  may  range 
from  2000  to  15,000  psi. 

Flat  Sanding 

Drum  sanders  using  three  or  more  drums  are  generally 
used  in  the  flat  sanding  of  plywood.  The  operation  is 
essentially  the  same  as  in  the  case  of  solid  lumber.  How- 
ever, if  the  sanding  is  too  deep,  it  may  go  through  the  face 
ply,  vvhich  would  immediately  spoil  the  panel  for  the  pur- 


To  join  plywood  panels  edgewise,  they  are  first  put 
into  automatic  jointer,  which  feeds  own  work,  cuts  and 
prepares  edges  for  reception  of  resin,  then  applies  it 


Edge-gluing  or  splicing  panels  together  is  accomplished 
in  this  machine,  which  applies  heat  and  pressure  to  the 
seam.  Veneers  as  thin  as  .01"  can  be  joined  in  this  way 


pose  for  which  it  was  intcnded  and  designed. 

Stock  pancls  are  sometimes  sanded  on  both  sides  simul- 
taneously.  VVhere  better  results  are  required,  general  prac- 
tice  is  to  sand  the  back  first  and  face  last.  In  this  way  a 
smoother  bed  is  provided  to  give  a very  smooth  face  finish, 
assuming  tliat  the  machinc  is  adequate.  Belt  sanding  is 
also  oftcn  used  for  face  finishes. 

Curved  plywood  can  be  sanded  on  belt  sanders,  but 
inside  or  outside  saddles  will  be  required.  In  special 
shapes,  such  as  the  familiar  Toastmaster  tray,  it  is  cus- 
toinary  to  sand  the  two  ply  faces  and  backs  in  the  flat, 
before  they  are  assembled  and  molded  to  final  shape. 

Care  must  be  taken  in  the  depth  of  the  sanding  cut  if 
only  one  side  of  the  panel  is  sanded.  This  is  because  a 
panel  which  may  be  of  balanced  construction  before  sand- 
ing may  bccome  unbalanccd  by  having  too  much  of  the 
face  thickness  taken  off  with  consequent  warping  of  the 
panel. 

Idge  Sanding 

A different  problem  is  involved  in  the  edge  sanding  of 
plywood  than  in  flat  sanding,  although  both  are  done  on 


Loboratory  cupboord  parti  b*lnq  cut  to  linqth  on  a double 
end  tenoner.  capable  ot  12  timultaneoui  operations.  Leit 
hall  movee  maxtmum  oi  10  It  lo  accocnmodate  varioui  widthi 


belt  sanders  or  belt  sanding  attachments  to  panel  sizers  or 
tenoners.  There  are  glue  lines  to  contend  with,  and  it  is 
necessary  to  consider  the  particular  glue  used  in  speeify-  f 
ing  the  belt  particulars,  such  as  coarseness,  nuniber  of  . 
grit,  speed,  etc. 

Searfing 

It  is  possible,  through  searfing,  to  produce  a plywood 
sheet  of  any  given  length,  limited  only  by  the  size  of  the 
building  in  which  it  is  made.  Searfing  may  be  used  to  j 
increase  either  the  length  or  width  of  a panel;  however,  I 
it  is  generally  used  to  increase  the  length. 

It  is  a well-known  fact  that  if  two  pieces  of  wood  are 
glued  end  to  end  in  the  normal  manner  of  a butt  joint,  ] 
the  weakest  point  in  the  resultant  board  is  along  the  glue 
line.  If  thesc  pieces  are  chamfercd  or  sloped,  however.  1 
an  entirely  satisfactory  joint  may  be  obtained. 

In  order  to  obtain  a good  scarfed  joint,  it  is  necessary 
that  the  slope  on  each  piece  be  exactlv  alike.  This  slope 
will  be  determined  by  the  purpose  for  which  the  plywood 
will  be  used.  The  longer  the  slope,  the  stronger  the  joint. 
The  slope  may  vary  from  a ratio  of  1 to  5 for  a moderate 
strength  joint  to  1 to  20  for  a joint  required  for  certain 
aireraft  uses.  Thus  it  will  be  seen,  for  example,  if  we  are 
to  scarf  inch  plywood  with  a slope  of  1 to  20,  the  chani- 
fer  or  bevel  would  be  the  width  of  the  panel  and  20'  long. 

Special  tcchniqucs  have  had  to  be  dcveloped  to  insure 
perfectly  straight  and  uniform  machining.  The  numerous 
glue  lines  in  plywood  serve  only  to  complicate  the  probletn. 
The  machining  for  searfing  can  be  done  in  a number  of 
ways,  depending  on  the  thickness,  width  and  species  of 
wood.  It  can  be  done  in  a planer  by  machining  on  an  in-  j 
clined  saddlc.  It  can  be  done  in  a shaper  by  building  a 
saddle  and  using  special  shaper  knives  or  profile  saws.  It 
often  is  done  by  hand.  It  can  lie  done  on  a high-speed 
router  i f the  length  of  the  scarf  is  not  too  great.  It  can 
also  he  done  on  a jointer  by  building  a suitablc  jig.  A 
searfing  machine  is  just  now  appearing  on  the  market. 
The  final  decision  as  to  the  best  manner  of  producing  a 
scarf  will,  in  the  final  analysis,  depend  on  the  thickness 
and  width  of  the  panel  and  the  purpose  for  which  it  is 
to  be  used. 

One  point  of  caution:  It  is  not  good  practice  to  sand 
a scarfed  joint  cxcept  in  extreme  moderation  and  when 
it  is  done  care  must  be  taken  to  sec  that  all  fine  particles 
of  grit  and  wood  dust  are  removed. 
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Pressing  o £ plywood  is  not  under  discussion  here,  but 
inasinuch  as  most  scarf  joints  are  assembled  in  hot  presses, 
it  is  not  out  of  order  to  explain  how  the  scarf  joints  which 
we  have  just  macbined,  are  assembled. 

The  two  parts  of  the  scarf  assembly  are  held  together 
by  one  or  more  of  several  methods;  such  as  paper  tape, 
small  Staples,  or  spot  gluing  with  a high  frequency  gun, 
and  the  assembly  is  then  placed  between  the  platens  ( gen- 
erally  heated  by  steam)  and  pressurc  applied.  Close  con- 
trol  of  pressurc,  temperature  and  time  is  important.  One 
of  the  accompanying  illustrations  shows  a scarf  joint  of 
3-ply  fir-poplar-fir  panels  of  1/16”  thick.  In  tnaking  this 
joint,  a temperature  of  300°  F,  pressurc  of  150  psi  and 
time  of  6 min  were  required. 

Care  is  necessary  in  placing  the  assembly  together  so 
tliat  the  two  scarfs  match  properly.  If  the  machining  is 
not  accurate  the  pressure  of  the  platens  cause  the  pieces  to 
slip,  giving  a poor  joint.  Scarfing  is  growing  in  itnpor- 
tance  but  it  is  a much  more  critical  operation  than  the  run 
of  the  mill  woodworking  operation.  It  is  definitely  not  the 
type  of  work  with  which  the  novice  can  be  safely  entrusted. 
At  the  present  time,  scarfs  and  panels  all  the  way  from 
1/16”  to  1 ]/2n  thick  would  not  be  considered  uncomnion. 

Band  Sawing,  Drilling,  Jointing  and  Ro  uting 

There  is  no  particular  difficultv  niet  in  the  band  sawing 
of  plywood  except  for  the  necessity  of  cutting  across  glue 
lines.  Here  we  must  take  into  consideration  the  effect  of 
the  glue  line  on  the  saw  teeth.  Since  the  grain  runs  in 
different  directions,  there  cannot  be  too  much  set  on  the 
teeth.  Care  must  also  be  taken  to  sec  that  there  is  suffi- 
cient  clearance. 

Kxcept  for  the  fact  that  here  again  we  have  the  problem 
of  glue  lines  and  their  deteriorating  effect  on  the  cutting 
edges  of  drills,  there  is  no  great  difference  between  drilling 
plywood  and  solid  wood.  In  many  plants  it  is  now  cus- 
tomary  to  use  high-speed  drills  exclusivelv.  Drill  speeds 
for  wood  are  considerably  faster  than  for  metal  or  plastics 
and,  in  general,  it  may  be  said  that  within  practical  limits. 
the  faster  the  speed,  the  hetter  the  cut. 

In  order  to  mill  plywood,  it  is  necessary  to  use  cotnpro- 
mise  saws  and  it  may  be  required  to  joint  the  edges  either 
on  a jointer  or  a shaper.  In  either  case,  it  is  important 
that  the  knives  be  of  a good  grade  of  steel,  properly  ground, 
and  operating  at  sufficicntly  high  periphera!  speeds. 

Jointing  may  sometimes  be  dispensed  with,  but  if  accu- 
rate assembly  work  is  required,  it  is  a necessary  operation. 

Routing  may  be  considered  a spccific  form  of  drilling 
and  what  has  been  said  about  drilling  may  also  be  applied 
here.  Routing  speeds  as  fast  as  24.000  rpm  are  not 
considered  unusual  at  the  present  time. 

One  point  of  cautipn  which  should  be  pointed  out  is 
that  in  routing,  dadoing  or  grooving  of  plywood,  care  must 
be  excrcised.  particularly  where  thesc  operations  will  cut 
across  sonte,  but  not  all,  of  the  plics  in  the  panel,  for  while 
the  panel  as  a whole  may  be  balanced,  there  will  be  un- 
balanced  local  conditions  and  this  may  cause  considcrahlc 
difficulty  in  the  assembly  operations.  For  example,  it  may 
be  found  that  a dado  cut  was  of  the  exact  sire  required 
when  cut,  but  by  the  time  the  tenon  is  ready  for  insertion, 
it  will  not  fit.  While  thesc  conditions  exist  to  a certain 
degree  in  solid  luniher,  they  are  even  more  pronounccd 
in  plywood. 

Dovotailing 

As  in  most  other  milling  operations  with  plywood,  the 
es^ential  difference  between  dovetailing  plywood  and  solid 
lumber  lies  in  the  cutter  li  fe  of  the  knives.  Any  knife 
which  is  continuously  cutting  plywood,  especiallv  where 
vcnccrs  are  thin  and  there  are  many  glue  lines,  soon  has 
(Conlitined  on  page  112) 


Chain  mortisinq  operation.  commonly  used  in  iabricatinq 
the  plywood  stiles  in  liqht.  honeycomb-type  flush  doors. 
takes  its  name  lrom  chain  construction  oi  the  cutters 


Edqe  planinq  saves  time.  Above.  powerplaninq.  with  spiral 
cuUers  rotatinq  18,000  rpm.  Hiqh  speed  makes  it  possible 
to  avoid  tear-outs  which  occur  in  hand-planinq  thin  plywood 


Certain  operations  can  best  be  performed  on  plywood 
ciseembUee  with  a shaper  The  speed  here  le  7600  rpm. 
Work  qenerally  mounted  in  pattem  rtdlnq  oqainst  collar 
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Molding  tinn:  on  these  tele- 
phone handsets  was  reduced 
frotn  five  mlnutes  to  30  sec- 
onds  with  Mesatherm. 


Fed.ro/  Industriel  Power  Tuboi,  g/ve 
power  ond  performance  to  Mogatharm 
ond  other  industrial  heating  equiptnun- 


In  addition  to  rap  id  molding 
Megatherm  provided  n com- 
plete  and  nniforin  cure  which 
■was  free  of  all  internal  stress, 

Megatherm  is  doing  plaf  j 
preforn*  heating  betler  i 
more  quickly  than  am  ot 
tnethod.  In  many  eases 
tlierin  lias  inadc  a p. 
molding  joh  possihle  ■ 
eould  not  he  done  by 
methods. 


Megatherm  units  are  rom- 
pact,  and  may  be  easily  inoved 
from  one  produetion  line  to 
another.  One  of  tKc  four 
standard  ntodels  vr*’l  fit  yonr 
prodnetion  needs.  Megatherm 
is  available  in  3 KW,  ? KW, 
1*5  KW  and  25  KW  output 
eapaeities. 

('ost  of  operation  1 
opular  9 KW  Megatherm 
as  a power  eost,  «sf.  5c  per 
om,-- 

vou  have  ? i n orrbeat- 

iug  problem,  new  is  the  time 
to  talk  ahoi.i  st  vit':  F<  . 


Federal  Telephone  and 

INDUSTRIE  EIEvTRONICS  D 


“«8.  0.  S.  f AT.  OFF. 


A The  molded  handset  ready  for  ejeetion  from 
the  mold  after  the  30  second  perfect  cure. 


M Megatherm  heated  preforms  in  press 
transfer  chamber  just  befare  closing. 
Photo»;  Courteay  Shaw  luaulator  Co. 
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WHAT  TO  TELL  p,  .» 
MACHINISTS  ON  rLflÅ 


POLYSTYRENE 


ANNEALING  OF  POLYSTYRENE  part», 

menfioned  in  the  oppotite  column,  it  done  by  Plax, 
whicK  tuppliet  polyityrene  in  iheett,  rod»,  tubet  and 
in  the  famoui  Polyflex*  Sheet  and  Polyflex*  Fiber  — 
tough,  flexible  extruded  form»  with  wide  insulation 
pouibilitiei.  Machined  parti  tuch  a$  fhote  thown 
above  are  produced  by  Plax  to  your  tpecificatiom. 
Plax  alto  tuppliet  a polyityrene  cement. 

Other  Plax  wartime  production  includet  variout 
(ormt  of  cellulote  acetate,  cellulote  acetate  butyrate, 
ethyl  cellulote,  methacrylote  and  ttyramic. 

Write  for  "Fabricating  Polyityrene,"  a bulletin 
containing  full  detailt  of  polyttyrene'i  propertiet. 

•Trod.  Mork  Reg.  U.S.  Pal.  Off 


Total  pressurc  on  polystyrene  sheet,  rod  or 
tube  is  generally  unimportant.  Stress  per  unit 
of  area  over  the  contact  surfaee  is  important. 
Polystyrene  has  a short  time  ultimate  strength 
of  from  7000  to  9000  p.s.i.,  but  stresaes  of  about 
lialf  this  value  will  cause  “craziug”  if  applied  too 
long.  For  this  reason,  care  should  be  used  in 
tightening  clamping  devices. 

All  surfaces  should  be  carcfully  wiped,  to 
prevent  chips  being  clamped  between  the  metai 
clamping  surfaee  and  the  polystyrene  to  be 
held.  Covering  the  clamping  surfaee  with  a thin 
rubber  strip  will  aid  in  spreading  the  pressure 
over  a large  area. 

Before  constructing  a jig,  study  the  piece  so 
that  clamping  pressures  will  not  be  concentrated 
at  some  remote  point  by  previously  machined 
hoies  or  slots. 

Steel  is  70  times  as  stiff  as  polystyrene.  Steel 
parts,  such  as  automatic  chucks  or  colletts, 
which  must  close  to  a definite  position  should  be 
set  very  carefully,  to  avoid  crushing.  For  the 
same  reason,  machining  at  the  outer  end  of  a 
long  overhang  must  be  done  so  that  stress  con* 
centration  at  the  outboard  end  of  the  collett 
will  not  damage  the  next  piece  machined. 

Hand-fed  drills  on  semi-automatic  lathes, 
especiallv  when  \i’  diameter  or  less,  should  be 
mounted  in  a spring  retained  holder,  so  they  will 
vield  ralher  than  be  foreed  into  the  work  if  the 
operator  overfeeds  it. 

In  general,  “craaing”  due  to  cohl  flow,  which 
can  be  eaused  by  ignoring  these  cautions,  can 
!«■  prevented  by  pro|>crly  planned  sequence,  well 
sharpened  and  properly  shaped  tools,  and  the 
avoidance  of  overfeeding.  Bumping  |>art8  with 
heavy  materials  and  rough  handling  of  large 
pieces  should  also  tie  avoided. 

Where  strains  have  been  eaused  by  cold  flow 
or  surfaee  overheating,  parts  should  be  annealed 
as  soon  as  tioasiblc  after  machining,  to  eliminate 
any  tendency  toward  sulisequent  “era r. ing." 
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The  use  of  transparent  plastics  lends 
individuality  to  this  lipstick  case.  Its 
parts  are  analogous  to  those  of  a cig- 
arette  lighter,  permitting  the  use  of 
one  hand  for  opening  and  closing 
movements.  Initials  may  be  applied 
as  part  of  the  Martial  & Scull  design 


Drawings  by  Julian  Krupa 
PLASTICS'  Art  Department 


Industrial  Designers  Present  Their  Visuolization 
of  Plastics  Applications  to  Post-War  Products 

(PLASTICS  welcomes  designers'  contributions  to  this  department) 


Designed  by  Sundberg-Ferar,  Detroit. 
Iow  pressure  molding  will  produce 
this  highly  stylized  radio -televis  ion 
phonograph  combination  set.  Featured 
are  the  magnetic  wire  type  phonograph. 
and  the  transparent  plastics  radio 
dial  in  the  center  of  the  instrument 


Martial  6 Scull  have  speciiied  plastics  for  use 
in  all  parts  of  this  piano  with  the  exception 
of  the  metal  sounding  board  and  pedals.  The 
body,  legs  and  pedal  stand  show  plastic-bonded 
plywood.  Use  of  transparent  plastics  on  top  and 
keyboard  cover  permit  view  of  piano's  interior 


Let  the  Pubiic  Be  Pieased! 


Von  Doren.  Nowlend  & Schlodermundt 


Pre-Production  Market  Testing  Increases  the  Cextainty 
Of  Sales,  Evaluates  Performance  of  Products  in  Action 


TWO:— Interpret  tK*  trondt 
of  timos  «ffucting  th« 
noodt  and  «anh  of  connimor 


cncc*  into  piettires  and  models  that  can  be  market -tested 
before  final  produetion. 

It  is  important  to  note  that  the  method  of  industrial 
design  is  what  gives  it  much  of  its  validity.  As  long 
as  it  holds  to  its  technique.  the  field  of  application  is 
sccondary.  The  niethod  for  determining  consumer  requirc- 
ments,  wants  and  preferences  for  inaximuni  acceptance  is 
complicated,  but  its  general  approaches  applv  to  any  ma- 
terial or  produet.  Research  into  consumer  requirements 
involves  consumer  panels,  house-to-house  surveys,  general 
study  of  present  and  possible  use  of  specific  produets,  a 
study  of  the  environment  in  which  any  given  produet  is 
to  be  used,  the  ways  in  which  it  is  to  be  used,  and  the 
peoplc  who  are  going  to  use  it. 


I X ORDER  to  succeed  in  its  battle  for  produet  acceptance 
in  the  highly-competitive  markets  of  the  post-war  world, 
the  plastics  industrv  will  require  a well-developed  technique 
for  determining  the  nature  of  these  markets.  Mere  re- 
conversion  to  pre-war  practices  and  ideas — “going  back  to 
the  old  stand’’ — will  not  be  enough.  Like  most  industries, 
the  plastics  industry  will  find  itself  face  to  face  with  a war- 
educated  consumer  possessing  new  ideas  and  needs.  This 
technique,  intended  to  assure  niaximum  consumer  accept- 
ance of  produets  and  equipment,  must  be  based  on  a close- 
range  study  of  “plastics  in  action”. 

Xo  one  is  more  strongly  aware  of  the  steadilv  increas- 
ing  applications  and  limitless  possibilities  of  plastics  than 
the  industrial  designer.  Because  thev  combine  funetion  and 
appearancc  for  better  daily  living,  they  will  be  leading 
post-war  materials.  Just  as  design  will  be  one  of  the  most 
infiuential  factors  determining  produet  success  in  a highly- 
competitive  market,  so  consumer  acceptance  of  plastics  will 
be  of  relative  importance  in  the  success  of  various  produet 
devclopments. 

Although  the  horizons  of  produet  development  have  been 
pushed  back  immeasurably  by  the  growing  variety  and 
applications  of  plastics,  the  more  important  factor  to  be 
considered  is  assured  acceptance  by  the  general  public 
before  produetion.  In  some  respects,  the  pieture  is  not 
as  bright  for  plastics  in  the  individual  consumer  market 
as  it  is  in  the  industrial  market,  vet  acceptance  by  the 
general  market  is  vital  since  all  new  materials,  produets 
and  equipment  are  in  the  final  analysis  reduced  to  terms 
of  individual  consumer  use.  Consequently,  design  for  plas- 


f IOHT  STEP5  IN  PRODUCT  ENGINEERING: 


ONE:— Survay  contumor  ut* 
of.  nood  for  and  •ipoctotiont 
of  produet  undor  contidorotioo 


FOU  R: — Study  aitomblod  data 
to  aitablilh  tba  functional 
roquiramantf  of  tba  produet] 


ties  must  interpret  their  advantages  in  terms  of  the  con- 
sumer. 

Is  it  possible  to  assure  consumer  acceptance  before  pro- 
duetion ? It  is  not  only  possible,  but  essential.  The  potential 
size  of  the  industry  and  its  multiple  relations  with  all 
other  industry  make  it  one  of  the  strongest  supports  for 
a healthv  post-war  economy.  For  many  vears,  industrial 
designers  have  l>een  using  plastics,  alone  and  combined 
with  traditional  materials,  with  increasing  success  and 
appreciation  for  their  contribution  to  efficiency  and  ap- 
pearance.  Yet  assured  acceptance  before  produetion  is  only 
possible  through  a technique  of  design  that  is  based  on 
consumer  research,  produet  engineering  and  visual  design, 
translating  the  potential  user’s  requirements  and  prefer- 


THREE:  — Arulyi»  funetioni 
of  tho  produet  to  dotormino 
itl  limitjtiom,  potentialitiei 
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All  this  must  be  augniented  by  an  understanding  of 
general,  economic,  social  and  political  influences.  These 
broader  issues  constitute  the  background  for  specific  cases. 
The  correct  evaluation  of  trends  is  important  because  re- 
quirements and  tastes  are  conditioned  by  consunier  re- 
action  to  these  trends. 

Product  analysis  combines  research  technique  with  an 
evaluation  of  the  efficiency  of  a product  “in  action.”  At 
this  point  it  is  possible  to  set  up  at  least  skeleton  specifica- 
tions  of  product  requirements,  which  can  be  immediately 
translated  into  renderings,  drawings  and  models,  visually 
understandable  to  any  consunier  market.  It  frequently 
happens  that  this  dimensional  interpretation  does  not  com- 
pletely  measure  up  to  the  potential  buver’s  concept.  In 
this  case,  it  is  extremely  important  to  evaluate  his  criti- 
cisms  and  objections,  and  to  repeat  the  process  until  there 
is  an  overwhelming  acceptance  of  the  designer’s  view  of 
the  proposed  product. 


FIVE: — Field-test  consumer  re- 
actions  to  fundamental,  pre- 
limlnary  product  conceptions 


I 


SIX: — Develop  the  product  in 
terms  of  materials  and  tech- 
niques  available  to  industry 


Following  this,  the  specific  applications  of  materials  and 
technical  developments  are  taken  into  consideration,  and 
are  applied  to  the  facts  already  determined.  Although 
visual,  Creative  design  has  been  the  ultimate  goal  con- 
sciously  kept  in  mind,  it  becomes  a reality  now  that  con- 
crete  application  has  assured  maximum  acceptance.  Tlius, 
the  consumer  has  actually  been  the  first  tool  used  in 
design.  The  final  step  consists  of  designs  and  models 
incorporating  all  indicated  findings,  which  are  consumer- 
tested  again.  Such  a process  develops  a new  and  improved 
product  with  greater  market  acceptance. 

Industry  can  no  longer  afford  to  be  arbitrarv  in  its 
post-war  design  of  products.  It  has  thought  too  long  that 
it  knew  the  consumer  from  the  testimony  of  sales  figures. 
Yet  sales  figures  prove  only  the  success  or  failure  of  any 
specific  product  after  produetion.  A thorough  understand- 
ing  of  the  user’s  relation  to  the  product  in  action  before 
produetion,  is  the  only  solution  to  the  guesswork  which 
has  cost  industry  and  business  millions  of  dollars. 

In  pre-produetion  testing,  co-operation  between  the  inde- 
pendent industrial  designer  and  a cotnpany’s  own  design 
department  has  been  found  to  yield  significant  results.  The 
independent  designer,  not  being  confined  in  his  thinking  by 
the  firnvs  established  precedents,  often  brings  in  fresh  view- 
points — an  important  factor  in  re-conversion  to  a new 
post-war  world. 

Although  consumer  questioning  has  been  a practice  with 
many  companies  for  some  time,  it  has  too  often  been  ex- 
clusive  and  therefore  had  little  bearing  on  the  aetual  public 
reteption  of  products.  Some  firms  design  three  or  four 
models  of  a product,  call  in  their  major  executives  and 


SEVEN: — Create  new  designs 
and  models  with  functional 
and  visual  consumer  appeal 


EIGHT:  — Establish  the  final 
product  design  in  terms  of 
ultimate  consumer  preference 


perhaps  some  employes  of  lesser  rank  to  make  a selection. 
This  procedure  often  occurs  when  the  product  has  already 
reached  produetion.  The  persons  questioned  are  generallv 
prejudiced  by  their  association  with  the  company  and  the 
industry,  represent  a very  limited  cross-section  of  the 
public,  and  often  have  had  only  limited  experience  in 
actually  using  the  product.  Consumer  surveys  that  merely 
give  an  opportunity  of  choice,  without  permitting  wide- 
spread  suggestions  for  improvement,  or  even  complete 
rejeetion  of  the  product,  do  not  constitute  impartial  testing 
of  the  product  “in  action”. 

Although  industrial  design  has  been  a recognized  business 
only  since  1927,  the  independent  designer  has  too  often 
been  called  in  after  a product  had  already  failed  in  terms 
of  sales,  or  after  it  was  in  produetion.  Enlisting  him  before 
the  product  has  passed  the  idea  stage  in  many  cases  might 
have  steered  it  away  from  failure.  He  can  be  of  value  in 
such  situations  since  he  is  not  working  on  one  particular 
line,  but  on  many  different  tvpes  of  products  and  equip- 
nient  and  therefore  has  broader  perspective.  Because  he 
works  with  diverse  products,  equipment  and  materials,  he 
can  readily  see  new  opportunities  for  application  of  tools, 
dies  and  machinery  in  produetion  of  goods.  His  experience 
enables  him  to  make  use  of  existing  plant  facilities  for  ex- 
pansion  into  related  lines  of  produetion. 

Industrial  designers  are  not  distinguished  for  their 
modesty  in  entering  new  fields.  Their  interest  in  plastics 
is  an  example.  However,  their  concern  with  plastics  is  not 
a technical,  material  one,  but  is  in  the  performance  of 
plastics  “in  action,”  a phrase  which  has  meaning  only 
insofar  as  it  is  related  to  the  final  consumer.  Many  manu- 
faeturers  have  unfortunately  treated  the  requirements  of 
the  ultimate  consumer  as  a mere  effect.  As  a diplomat's 
smile  often  conceals  a mobilizing  army,  so  the  consumer's 
apparent  acceptance  of  an  inadequate  product  may  con- 
ceal  an  incipient  business  failure. 

An  accurate  understanding  of  the  potential  market  is 
difficult  to  attain.  It  is  usually  impossible  to  estimate  taste 
or  requirements  on  the  basis  of  statistical  information. 
For  instance,  statistics  show  that  80%  of  the  time,  cars 
are  driven  with  only  one  or  two  passengers.  On  the  basis 
of  this  information,  it  would  be  reasonable  to  suppose 
that  two-passenger  cars  were  preferred  by  the  majority 
of  the  people.  The  difference  between  statistics  and  an 
aetual  scientific  analysis  of  the  consumer  in  his  environ- 
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Applyuig  their  product  engineering  technique  to  the  Valley 
Upholxtery  Co.  reception  room.  Van  Doren.  Nowland  & Schla- 
dermundt  evolved  this  design  featuring  extra  durable  "Velon" 


ment,  is  that  80%  want  five-  or  six-passenger  cars. 

All  surveys  and  analyses  ntust  be  consistently  used  to 
prove  in  what  respects  the  designer-manufaeturing  ap- 
proach  is  wrong.  Ultimate  maximuni  acceptance  can  be 
assured  only  by  eliminating  the  1%  niarket  complaint 
against  any  material,  product  or  cquipment,  rather  than 
sitting  back  satisfied  witlt  a 99%  approval. 


Melamine  piasUcs  ueed  in  H.  Van  Doren 's  Totedo  counter  scale 
design  Single  mold  houstng  ellmlnatee  expenslve  finish  ing 
and  maltes  the  scale  vlsually  ai  well  as  functionally  eanitary 


The  household  refrigerator  is  one  of  the  most  clearly- 
illustrative  examples  of  the  correct  approach.  It  is  a 
common  denominator  of  the  American  home,  a product 
with  which  everyone  has  had  some  experience.  There 
are  approximately  12  outstanding  refrigerator  models, 
which  differ  very  slightly  in  design  and  interior  arrange- 
ment, to  the  point  that  the  consumer  himself  has  become 
accustomed  to  dealing  with  and  adjusting  to  their  in- 
adequaeies.  It  rnight  be  argued  that  this  fact  is  reason 
enough  for  not  changing  existing  models.  However,  some 
manufaeturer  will  do  so,  and  the  entire  concept  of  re- 
frigerator design  may  conceivably  be  upset. 

All  companies  have  access  to  equivalent  technical  and 
scientific  knowledge  that  makes  for  mechanical  efficiency, 
but  there  is  more  to  design  and  successful  product  de- 
velopment than  technical  perfection.  An  adequate  approach 
cannot  be  made  to  changing  the  existing  product  without 
exhaustively  answering  the  following  representative  basic 
questions:  Who  uses  the  refrigerator?  How  is  it  used? 
Where  it  is  used  ? In  what  way  can  it  more  efficiently  ful- 
fill  the  user’s  requirements  ? What  potentialities  does  the 
refrigerator  have  for  additional  uses? 

In  a study  of  kitehens,  it  was  found  that  there  were 
four  different  general  types,  and  that  use  of  the  present 
standard  refrigerator  was  often  awkward  in  three  of 
these.  For  instance,  the  opening  of  the  all-over  door 
presents  a problem  of  non-accessibility  in  niany  kitehens, 
particularly  the  L-shaped  type,  where  the  alcove  is  the 
logieal  spot  for  the  refrigerator.  Difficultv  of  access  be- 
comes  a major  problem,  since  refrigerators  are  opened 
approximately  44  times  a day  in  the  home  of  an  average 
family  of  four,  involving  waste  time  and  motion. 

Incredible  as  it  may  seem,  surveys  show  that  since  a 
large  percentage  of  the  consumer  market  do  not  use  ice 
cubes,  they  are  under  the  impression  that  the  ice  cube 
compartment  is  primarily  to  keep  the  refrigerator  cold ! 
This  fact  instantly  makes  the  customary  position  of  the 
evaporator  or  freezing  unit  an  unnecessary  detriment 
to  efficient  use  of  space  that  could  be  better  utilized  for 
foods  or  staplc  produets  in  continuous  use.  Usually,  the 
long,  narrow  shelf  adapted  by  its  height  for  bottles,  milk 
and  other  small  containers  is  to  the  right  of  the  ice  cube 
compartment.  The  narrowness  of  this  shelf  makes  it 
necessary  to  take  out  recent  purchases  in  order  to  use 
what  has  been  bought  be  fore,  thus  making  double  work, 
because  all  containers  must  be  removed  and  rcplaced. 

These  are  only  a fcw  of  the  minor  faults  in  one  com- 
monly  used  piece  of  equipmcnt  today.  The  majoritv  of 
produets  and  cquipment  would  suffer  equally  if  approached 
from  the  standpoint  of  user  convenience. 

The  unprcdictable  reactions  of  the  potential  consumer, 
clearly  and  constantly  demonstrated  by  extensive  research 
and  analysis,  forces  the  conclusion  that  any  produetion 
run  involving  use  of  new  materials  must  nccessarily  begin 
as  a form  of  public  relations,  originating  in  pre-produc- 
tion,  consumer-tested  design. 

I .a belling  and  description  of  produets  offer  another 
problem.  The  lay  public  is  not  interested  in  knowing  that 
the  plastic  materials  are  the  end  produets  of  many 
reactions  following  various  combinations  of  wood,  coal, 
cotton  and  gas.  These  are  the  interests  of  the  organic 
chemists.  Experience  has  taught  us  that  the  final  con- 
sumer has  colossal  resistance  to  “simulated”  glass  fabrics, 
or  any  other  material  he  considcrs  a substitutc.  The  gen- 
eral misinformed  consumer  belief  that  plastics  are  only 
substitutes  must  bc  corrected. 

Good  labcling  should  give  the  buycr  the  kind  of  infor- 
mation he  wants.  Labels  have  emphasized  what  the  mer- 
chandise  is,  rather  than  how  it  satisfies  consumer  needs. 
The  perfect  label  should  do  both.  So  far,  the  predominant 
( Continued  on  page  106) 
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★ An  estimate  (of  cost)  is  something  much  more  than  a 
means  of  determining  a seiling  price.  It  is  the  point  at 
which  Cinch  engineers  give  the  buyer  the  benefit  of 
their  long  experience.  What  is  the  best  way  to  make 
it?  What  is  the  most  efficient  machine?  Has  the  proper 
material  been  specified?  What  short  cut  or  simplifi- 
cation  of  the  assembly  for  economy  should  be  recom- 
mended?  These  and  many  other  considerations  are  all 
part  of  Cinch  Service.  "Planned  Perfection”,  to  ourway 
ofthinking,  isnotan  accident— it  is  passing  along  our 
"KNOW  HOW”  learned  through  the  manufacture  of 
thousands  of  different  metal  plastic  assemblies.  Have 
you  considered  what  our  Services  can  do  for  you? 

IMTU  MANUFACTURING 
NVn  CORPORATION 

2335  West  Van  Buren  Street,  Chicago,  Illinois 

SUBSIDIARY  OF  UNITED-CARR  FASTENER  CORP.,  CAMBRIDGE,  MASS. 


No.  4 in  a Sories  of  odvertiseroentj  "MEET  MEtal  Plailici  Engineering" 
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Bf  William  PiL 

Vice* President,  Plytex  Menufecturing  Co. 

Unique  "Bi/e  Board"  Eases 
Choice  of  Used  Shop  Tools, 
Sin gly  or  in  Combination , 
To  Obviate  Making  New  Tools 
For  Machining  of  Plastics 


CUTTER  TOOL 
ECONOMY 


Flg.  1.  With  above  used  tools  and  slight  alteration  in 
original  design  (drawing).  cut  shown  (right)  was  made 


OST  cuts  of  contoured  cross-section  taken  in  plastics 
materials  are  made  with  cutter  tools  milled  and 
ground  to  provide  the  required  contour.  These  tools,  as  a 
rule,  are  nuiunted  in  a ntilling  ntachine  or  modified  ntilling 
set-up,  a bevcling  tnachine,  a router  or  sintilar  equipment, 
and  generally  the  work  is  fed  to  the  tool,  rather  than  the 
other  way  'round. 

In  a well-e<|uippe<l  and  well  established  plastics  fabricat- 
ing  plant,  special  cutter  tools  often  accumulate  until,  in 
many  shops,  they  total  several  hundred ; in  the  smaller 
well-estahlisherl  shop  there  are  likely  to  be  at  least  a 


couple  of  hundred  of  these  tools.  And  vet  rarely  has  any 
plant  derived  the  fullest  use  from  its  cutters. 

A special  cutter  is  made  for  a specific  contour  of  cut  and. 
at  the  end  of  the  produetion  run.  is  put  away  until  the  same 
cut  is  required  on  another  job.  However,  that  tool  often 
can  be  used  again  on  contours  for  which  it  was  not  origin- 
ally  intended.  Use  of  only  part  of  the  tool  can  provide  a 
new  shape  of  cut.  while  a combination  of  the  tool  with 
others  on  hand  can  meet  other  new  contour  requirements. 

This  is  no  implication  that  utilization  of  cutter  tools  in 
part  or  in  combination  is  unusual  in  plastics  fabrication. 


Flg.  2.  In  order  lo  extend  il»  cutting  poeslbilitie».  tha  tool  lo  produca  the  center  tample  wa»  made  in  the  three  unit»  shown 
below.  The  other  two  samples  Ulustrate  some  ol  the  addltional  cut»  which  these  tool»  can  make  a»  unit»  or  combined 


fr  MINIMUM  PREHEATING  TIME 
fr  MAXIMUM  PREHEATER  EFFICIENCY 


. with  AitifoatUCi. 

PREHEATERS 


these  necessary  adjustments 
are  made  simply  and  quickly 


CHICAGO 

121  W.  Wacker  Drive 
Zone  1 


NEW  YORK 
31-28  Quøens  Blvd. 
Long  Island  City,  Zone  1 


LOS  ANGELES 

5245  W.  San  Fernando  Rd. 
Zone  26 


For  best  results . . . Preforms  of  different 
shapes,  sizes  or  materials  require  specific  ad- 
justments of  preheating  time,  power  output 
and  load  circuit  tuning.  The  AIRTRONICS 
Preheater  has  these  necessary  Controls  located 
so  conveniently  that  the  setting  can  accurately 
be  made  in  SECONDS. 


It's  simple  as  A - B - C . • . Controls  on  the 
AIRTRONICS  Preheater  need  be  set  only 
once  for  each  preform  type.  The  unit  then 
stays  in  tune  indefinitely,  creating  exactly  the 
right  temperature  for  the  precise  time  required 
to  properly  heat  the  preforms.  Processing  of 
large  quantities  of  preforms  may  be  accom- 
plished  in  record  time. 


No  technical  training  required ...  Press 
operators  can  adjust  AIRTRONICS  Preheaters 
for  any  desired  output  characteristic  without 


plastics  or  electronics.  Money  and  man-power 
are  saved  because  of  this  flexibility  and 
extreme  simplicity. 


Only  three  simple  Controls ..  .The  Controls, 
just  three  of  them,  are  located  on  the  front 
panel  atwork-table  height.They  regulate  pre- 
heating time,  power  output,  and  load  circuit 
tuning,  and  are  the  ONLY  ones  that  are  used. 
There  are  no  dangerous,  time-consuming 
"inside  changes”  to  make  ...  no  chance  of  the 
operator  or  the  machine  being  injured  due 
to  carelessness. 


Ask  for  demonstration  . . . Until  you  have 
actually  seen  the  AIRTRONICS  Preheater  in 
operation  in  your  plant,  you  will  not  appreciate 
the  amazing  simplicity  of  this  advanced  elec- 
tronic  preheater.  IT  WILL  PAY  YOU 
DIVIDENDS  to  ask  for  a free  demonstration. 
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Fig.  3.  Tools  as  non-standard  in  cutting-edge  contour  as  this  one  can  be  used  for  additional  cuts  if  only 
a portion  of  the  tool  is  employed.  At  the  left,  a full  bite  is  shown;  at  the  right,  possible  partial  cut 


Flg.  4.  Two  cutters  produced  the  middle  sample  in  two 
passes.  Full  bites  from  these  tools  shown  at  the  sides 


Flg.  5.  Cooi paring  samplee  from  the  bite  board  reveals 
contour  poeelbUUiee  In  uslng  combination»  ol  cutters 


Actually,  it  is  comtnon  practice.  The  point  being  made  is 
that  the  practice  is  not  as  extensive  in  the  individual  plant 
as  it  can  be — despite  the  shortage  of  tool-inaking  steel  and 
tool-making  labor.  This  holds  especially  for  adaptation  of 
part  of  the  cutting  edges  of  a tool  to  operations  for  which 
the  tool  was  not  originally  made,  although  opportunities 
for  combination  are  also  overlooked  frequently.  The  result 
is  that,  when  a new  design  is  submitted  for  production, 
one  that  contains  a cut  of  a new  contour,  a new  tool  usually 
is  made  for  the  purpose,  when  a part  of  the  cutting  edge 
of  a tool  or  a combination  of  tools — or,  for  that  matter, 
a combination  of  parts  of  tools  that  are  already  on  hand 
can  perform  the  job.  The  trouble  seems  to  lie  partly  in  the 
fact  that  search  in  a big  stock  of  tools  takes  patience  and 
partly  because  it  is  not  always  easy  to  visualize  the  possi- 
bilities. 

It  was  the  need  for  a system  which  would  simplify  the 
work  of  searchitig  for  a requircd  cutting  edge  and  would 
facilitate  the  process  of  determining  which  tools,  in  part 
or  in  combination,  would  provide  a cut  of  a requircd  con- 
tour that  led  to  the  creation  of  a "bite  board”.  This  bite 
board  is  essentially  an  efficiency  dcvicc,  a time  and  money 
saver. 

To  make  the  need  for  such  a system  apparent,  we  will 
take  some  actual  jobs  as  examples. 

Recently  wc  receivcd  spccifications  for  an  order  on  a 
design  containing  a cut  whose  cross-scction  is  shown 
in  the  drawing  inset  in  Fig.  1. 

A single  tool  that  could  make  this  cut  would  take  too 
niuch  time  and  money  because  the  cutting  edges  would 
round  in  to  undercuts  at  two  places,  necessitating  milling 
and  grinding  transversely  into  those  points — an  extremely 
ticklish  job.  Therefore,  what  was  necdcd  was  a combina- 
tion of  tools  which  would  produce  the  required  bite — in 
this  case,  thrcc  cutters.  We  had  in  stock  the  cutters  needed 
to  provide  the  uppcr  bcvcl  and  the  middle  round  of  the 
cut — the  two  cutters  to  the  left  in  Fig.  1.  Wc  also  had  a 
cutter  of  the  proper  shape  and  cutting-edge  dimensions  for 
the  Iower  round,  but  its  diameter  did  not  match  that  of  the 
othcr  two.  This  mcant  that  the  bottom  round  of  the  cut 
would  have  been  out  of  alignment  with  the  two  upper  parts 
of  the  cut.  To  provide  the  bottom  round  in  accordancc 
with  the  spccifications  would  have  meant  making  a new  tod. 
but  this  would  have  takcn  at  least  two  weeks. 

Wc  cxplained  this  situation  to  the  customer  and  told 
him  that  we  could  work  on  his  order  immcdiately  if  he 
could  make  a slight  modification  in  his  design.  We  were 
informed  that,  fortunately,  the  moot  part  of  the  design  was 
not  unalterablc,  but  that,  considering  the  purpose  for  which 
the  part  was  to  be  used,  the  vertical  dimensjon  of  the  cut 
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Fiq.  6.  The  bite  board,  a system  for  simplifying  the  search  for  used  tools  and  visualization  of  new  contour  possi- 
bilities  from  them.  The  board  is  of  black  phenolic,  and  the  bite  samples  are  of  transparent  methyl  methacrylate 


in  question  could  not  be  changed,  although  the  contour 
could.  We  searched  through  our  cutter  stock  for  possibili- 
ties.  In  succession,  we  combined  the  two  upper  cutters  that 
met  the  original  specifications  with  other  cutters  of  various 
cross-section,  of  required  vertical  dimension  and  of  match- 
ing  diameter  and  took  a sample  cut  of  each  combination. 
There  were  nine  samples  and  there  could  have  been  more, 
if  necessary.  The  customer  had  no  difficulty  selecting  one 
of  them.  Tlius  we  were  able  to  start  production  on  the 
order  the  next  morning.  In  fact,  the  run  was  completed 
in  less  time  than  it  would  have  taken  to  get  the  new  tool. 
The  cut  for  the  changed  design,  together  with  the  cutter 
combination  that  produced  it,  is  seen  in  Fig.  1. 

The  procedure  of  combining  old  tools  to  meet  a design 
requirement  is  often  desirable  for  new  tools  as  well.  Such 
a combination  of  new  cutters  is  shown  in  Fig.  2,  the  re- 
quired cut  being  shown  in  the  middle  sample.  There  were 
several  reasons  for  ordering  three  tools  for  combination, 
instead  of  a single  tool.  One  was  that  it  would  actually 
have  taken  longer  for  the  toolmaker  to  cut  the  single  tool, 
since  he  would  have  had  to  tool  a single  blank  in  three 
planes,  always  more  difficult  and  time-consuming  than 
working  in  one  plane.  In  making  the  combination  of  three 
separate  cutters,  each  of  them  was  tooled  in  a single  plane, 
a simple  job  in  this  case,  since  all  edges  were  straight.  But 


there  was  another  reason  for  three  tools  in  combination 
rather  than  a single  unit:  they  made  available  three  separate 
cutters,  each  of  them  adaptable  to  another  design  and  each 
of  them  combinable- with  other  cutters  for  still  other  speci- 
fications. The  sample  bites  in  Fig.  2 show  both  the  cut- 
contour  for  which  the  tool  combination  was  originally 
made  and  other  cuts  available  from  it.  It  is  obvious,  too, 
that  each  of  the  bevel-edged  cutters  can  be  used  singly  to 
produce  chamfers. 

The  reverse  of  combining  tools  to  provide  a required 
cut  is  the  utilization  of  only  part  of  a tool  for  a new  con- 
tour. A point  of  objection  might  be  made  to  the  effect  that 
the  use  of  only  a part  of  a tool  wears  down  that  area 
of  the  cutting  edge  and  leaves  the  remainder  of  the  tool 
as  it  was,  with  the  result  that,  i f the  original  cut  is  wanted 
again,  the  tool  can  no  longer  produce  it.  The  answer  is 
three-fold.  First,  if  there  is  good  reason  to  believe  that  the 
original  cut  will  be  re-ordered  and  if  the  same  tolerances 
are  to  be  observed,  then  the  cutter  must  be  preserved  as 
it  is.  Second,  if  part  of  the  tool  is  used  and  its  cut-contour 
slightly  altered,  the  cutter  can  be  resharpened  to  return 
the  cutting  edge  to  its  original  contour  (with  a slight 
diminution  of  the  original  cutting-edge  dimensions).  The 
third  answer  is  this:  A great  proportion  of  the  cutters  in 
stock  are  for  non-standard  contours.  If,  by  the  term  “stand- 
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Fig.  7.  Measuring  a bile  from  the  bite-board  sample 
iiutead  of  from  the  cutting  edges  of  the  stock  tool 


ard”,  \ve  detiote  the  perfectly  simple  shapes,  such  as  ttn- 
deviating  lines  and  curves,  titen  the  full  bite  of  the  cutter 
in  Fig.  3 is  non-standard  in  this  sense.  The  cutter  that 
made  this  bite,  unless  there  is  an  expected  reorder  of  the 
design,  will  ordinarily  not  be  required  again  for  a long 
time,  i f evcr.  There  is,  therefore,  no  weightv  reason  for  not 
putting  it  to  a use  for  which  it  was  not  originally  intended. 
And  it  can  be,  as  shown  in  the  sample  bite  to  the  right 
in  Fig.  3. 

Co mbining  Two  Tools 

It  might  seent  paradoxical  to  sav  that  there  are  occasions 
when  a timc-delivery  re<|uirement  can  be  met  more  quickly 
by  two  operations  than  hv  one  and  yet  we  had  an  instance 
of  that  recently.  Again  it  was  a customer  who  wanted  the 
job  in  a hurry.  In  the  design  was  a cut  of  a contour  which 
could  have  been  produced  either  by  a single  cutter  or  by  a 
combination  of  two  diametcr-matched  cutters. 

Wc  had  no  tool  like  the  former.  Of  the  combination  of 
two  tools,  we  had  one  that  had  the  required  cutting-edge 
dimensjons.  We  had  a few  possibilities,  but  none  that 
would  match  the  other  one.  In  other  words,  wc  had  no 
single  tool  or  combination  of  tools  that  could  have  pro- 
vided  the  required  cut  in  a single  pass.  We  could,  how- 
evcr,  achieve  this  cut  contour  by  using  one  cutter  for  one 
pass  and  thcn  doubliug  over  on  the  operation  by  taking 
another  pass  using  part  of  anothcr  tool  we  had  in  stock. 

The  customer  was  told  what  the  situation  was  and  it 
was  pointed  out  to  hint  that  there  were  only  two  alterna- 
tives.  One  was  to  wait  for  at  least  a week,  and  more  likely 
two  or  three,  for  a new  tool.  The  other,  i f the  customer 
insisted  upon  immediate  produetion,  was  the  double  opera- 
tion, with  its  correspondingly  higher  cost.  To  make  the 
diffcrcnce  in  price  clearly  evident,  two  estimates  were  sub- 
niitted— one  for  the  job  with  a new  cutter  used  in  a single 
operation  and  the  other  for  the  job  which  in  vol  ved  the 
two  operations.  Since  time  was  an  important  consideration, 
the  customer  ehose  the  double  operation.  In  Fig.  4 is  the 
result  of  that  decision.  The  cuts  nomially  taken  by  each 
of  the  two  tools  are  shown  directly  hehind  their  respective 
cutters : the  cut  made  in  two  operations  for  the  cu«tnmor's 
required  design  is  the  one  shown  in  the  middle  lietween 
the  two  full  bites. 


In  a plant  that  has  a considerable  accumulation  of  cutter 
tools,  they  are  either  filed  away  in  a cabinet  or  hung  on 
tiails  on  a board.  In  sonte  plants.  they  are  grouped  by  size 
of  spindle  hoie  and  diameter  of  tool  and.  within  these 
classifications,  by  similarity  of  bite.  as  ncarlv  as  can  be. 
In  those  plants  where  an  effort  is  made  to  efliciently  apply 
old  cutters  to  new  designs,  the  foreman  will  usually  go  to 
the  cutter  cabinet  or  board.  will  rentove  one  tool  aftet 
another  and  glance  at  the  cutting  edge  until  he  finds  what 
he  is  looking  for.  Sometimes  the  tool  isn’t  there  at  all. 
Sometimes,  it  is  and  he  overlooks  its  possibilities  because 
he  does  not  visualize  its  application  to  the  new  design. 
1 he  whole  process  of  selection  where  there  is  a large  stock 
is  time-consuming,  and  one  is  not  always  rewarded  with 
success. 

The  " Bite  Board” 

This  subjeet  came  under  discussion  recently  with  Mel 
Meyers,  special  writer  for  Plastics.  As  a result,  a •‘bite 
board”  was  devised  which  not  only  simplifies  the  select  on 
of  an  old  tool  for  a new  application,  but  also  makes  the 
procedure  efficient  and  produetive.  A section  of  the  bite 
lx 'ard  is  shown  in  Fig.  6.  (Bite  samples  have  been  re- 
arranged  from  their  original  gVoupings  on  the  board  to 
show  variations  of  hite  in  the  photo  and  to  show  sample 
bites  from  the  various  tools  discussed  earlicr.  The  board 
is  of  black  phenolic,  but  it  may  be  of  any  dark-surfaced 
wood.  On  each  nail  is  a small  %"  wafer  of  transparent 
acrylic  bearing  a sample  of  the  bite  of  a cutter.  There  is  a 
sample  bite  for  every  cutter  in  stock.  The  nails  on  the 
board  are  spaced  at  such  intervals  as  to  allow  for  inter- 
polation  of  sample  bites  from  new  cutters  as  they  come  in. 
The  wafer  is  numbered  to  correspond  with  the  number 
given  the  tool.  w.th  the  spindle-hole  size  keved  into  the 
tool  number.  Tool  diameters  are  also  clearly  indicated 
on  the  wafer. 

In  the  set-up  described  here,  the  tool  is  filed  separately 
from  the  bite  samples.  but  the  bite  board  can  easily  be 
revised  to  associate  cutter  and  bite  sample  on  the  same 
board.  Bite  samples  are  grouped.  as  far  as  possiblc,  by 
similarity  of  bite.  In  cutting  the  sample,  the  tool  is  allowcd 
to  sink  far  enough  into  the  wafer  so  that  the  coniplete 
contour  of  cut  availablc  from  its  cutting  edge  is  exposed 
to  view. 

Selecting  the  Tool 

When  an  attempt  is  heing  made  to  select  an  old  tool  or  a 
combination  of  tools  to  meet  the  requircments  of  a new 
design,  it  is  no  longer  necessarv  to  take  each  tool  in  stic- 
cession  off  its  hook  or  out  of  its  cabinet.  cxaminc  its  cutting 
edges  and  visualizing  the  probahle  result s of  the  use  of  a 
section  of  the  cutter  or  a combination  of  cutters.  The 
visualization  process  is  facilitated  by  the  hite  board,  since 
it  is  necessary  only  to  glancc  at  the  sample-bitc  wafers,  to 
select  the  bites  that  would  seem  to  meet  the  requircments 
anil  to  make  easy  comparison  with  the  design  contour  and 
dimensions.  Where  tolerances  must  he  considcred,  measure- 
ments,  whether  as  close  as  micrometric  or  as  broad  as 
caliper,  can  be  made  as  easily  on  the  sample  bite  as  on  the 
tool.  In  fact,  the  measurement  of  the  bite  is  apt  to  be 
more  exact,  since  the  sample  shows  the  aetual  produced 
result  (Fig.  7). 

While  opaque  white  wafers  offer  a sharper  and  more 
easily  discernible  contrast  against  the  black  hoard  than  do 
transparent  wafers.  transparcncy  offers  a special  advantage. 
It  makes  it  possible  to  perform  comparisons  for  teaming 
of  bites  by  superimposing  one  sample  on  the  other  in  the 
course  of  examination.  This  is  shown  in  Fig.  5. 

A cutting  edge  will  dull  with  long  use  and  will  need 
( Continncd  on  page  113) 
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Planning  beyond  tomorrow . . . and  the  day 
after  tomorrow . . . planning  for  after-the- 
war  period  when  fuller  knowledge  and  ex- 
perience  born  of  war  needs  will  have  a new 
rebirth  in  the  planning  of  peacetime  com- 
modities.  In  your  plans  of  plastic  application 
to  future  products,  be  they  television  to  func- 
tional  kitchens  or  paper-thin  diaphragms 
to  beautiful  bathrooms,  look  to  RE  SIN 
FIBRE  PLASTICS  for  a probable  and 
favorable  solution  to  your  problem.  We 
do  not  profess  to  know  the  shape  of  things 
to  come...but  we  do  know  RESIN  FIBRE 
PLASTICS  will  be  a valuable  contribution 
in  shaping  them,  for  this  is  a versatile 
material,  possessing  important  diversified 
adaptabilities,  such  as  high  physical  values 
. . . pliability  of  formulation . . . solution  of 
difficult  contours  . . .structural  advantage  of 
large  sizes...all  important  to  future  useful- 
ness  of  essential  products.  We  will  be  glad 
to  contribute  further  information  on  prob- 
lems you  may  have  in  "planning  ahead.” 
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Testing  Plastics  Sivets 


Besides  Low  Cost  and  Reduced  Assembly  Time , Plastics  Rivets  Offer 
High  Tensile  and  Shear  Strength,  Stability  at  Temperatuxe  Ext  rem  es 


IN  response  to  nunterous  requests  for  data  on  the  per- 
formance of  its  newly-developed  plastics  rivets,  Doug- 
las Aircraft  Co.,  El  Segundo  plant,  has  conducted  several 
exhaustive  tests,  which  conclusively  demonstrate  that  both 
acrylic  and  cellulose  acetate  rivets  possess  sufficient  strength 
for  a wide  variety  of  important  industrial  applications. 

In  an  article  entitlcd  "Rivets  Emerge  in  Plastics  Form,” 
Plastics  (July,  1944)  pointed  out  that  such  rivets  opened 
a brilliant  post-war  future  for  plastics  that  had  not  been 
visualized  before.  Besides  the  immediate  war  use  of  the 
rivets  in  fastening  fabric  to  airfoil  surfaces  and  attaching 
upholstery  in  airplanc  cabins,  these  units  could  find  con- 
sidcrable  usefulncss  in  decorative  assemblies — back  bars, 
wall  panels  and  booths — also  in  such  industrial  applications 
as  joining  of  fabric,  rubber,  plastics,  and  metals.  Plastics 
rivets  are  extrcmely  low  in  cost,  and  are  surprisingly  easy 
to  install.  This  is  done  by  preheating  the  rivet  and  then 
expanding  the  root  end  with  compressed  air. 

Results  of  the  tests,  shown  in  the  accompanying  graph 
( Continued  on  f>agc  112) 


Styles  and  dimensions  oi  typical  plastics  rivets  now  in  use 


Tensile  strength  oi  plastics  rivets  at  low  and  elevated  tetn peratures.  Tests  conducted  on  V«"  diameter  shank.  100° 
countersunk  heads.  Pressure  and  heat  required  lor  satisioclory  drlvlng:  (11  400*  F.  70  lb;  (2).  (3)  and  (4)  300°  F.  40 
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Single  die-plate  adjustment  by  single  screw  for  perfect  die  alignment. 
"Centralshaft"  centralized  movable  plate  support  for  equal  pressure 
distribution. 

Special  full-Iength  pin  support  in  heavy-duty  toggle  assembly. 
Multiple  knockout-pin  system  to  avoid  cramping  and  gate 


breakage. 

Stationary  head  die  plate  . . . Hydraulically  controlled 
mobile  head  . . . Easy  access  to  injection  nozzle 
J)  . . Master  clock  and  relays  operation;  all  in- 

dicators  and  Controls  built  in  . . . Pyrom-  -fO'  y 
^ '<  o,  eter  heat  control  for  accuracy  // 

and  power  economy.  .pØ1  // 

fc^f^CTORS 


LEOMINSTER  TOOL  CO 

LEOMINSTER,  MASSACHUSETTS 


MANUFACTURERS  OF  MACHINES,  TOOLS  AND  DIES  FOR  THE  PLASTICS  INDUSTRY  . 
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Cutting  Magneto  Head  Rejects 

High-Frequency  Preheating  of  Preforms  Aids 
Transfer  Molding  of  Complex  Aircraft  Uniis 


Fig.  1.  Interior  and  «xterior  views  oi  magneto  head  molded 
bom  "Melmac"  preforms  preheated  with  high-hequency 


Fig.  2.  Two  plastics  preforms  with  a total  weight  of  2Vii  lb 
are  placed  between  electrodes  of  "Thermex"  preheater 


iJv  X,  man  X.  Sb, 


awSon 


Vice-Presldent,  Charge  of  Thermo*  Dlvision 
The  Girder  Corp. 


BECAUSE  it  ntakes  possible  the  heating  of  greater 
ntasses  of  molding  materials  rapidly  and  uniforntly. 
the  high-frequency  preheating  of  preforms  has  made  a sub- 
stantial  contribution  to  the  art  of  handling  larger  and  more 
complex  plastics  produets.  An  example  of  this  may  he  found 
in  the  nianufacture  of  aircraft  engine  magneto  distributor 
heads  by  the  Dieniolding  Corp.,  Canastota,  N.  Y..  which  has 
placed  its  operation  on  a round-the-clock  prnduetion  hasis. 
using  as  the  raw  material  the  asbcstos-filled  melamine 
compound,  Melmac. 

Molding  of  Bendix-Scintilla  heads  for  a 12-cylinder  air- 
craft engine  was  a particularlv  stuhhorn  job,  liecause  of  the 
low  thermal  conductivity  of  the  compound,  the  size  of 
the  part.  the  close  nesting  of  a large  number  of  pins,  and  the 
complex  arrangement  of  the  17  nietal  inserts  ( Fig.  1 ). 

To  secure  proper  flow  from  the  transfer  chamber  into 
every  section  of  the  mold.  the  2%  lb  of  preformed  Melmac 
ha<l  to  be  preheater!  to  250"  F hefore  it  was  placed  in  the 
loading  well.  Only  by  a rapid  uniform  heat  could  such  a 
tnass  l»e  heated  to  the  center  without,  at  the  same  time,  over- 
heating  the  surface. 

Whcn  the  core  was  underheated  it  could  not  be  made  to 
flow  into  the  cavity  except  by  using  pressures  which  caused 
the  pins  to  hreak  or  bend.  and  inserts  to  shear  or  move  out 
of  position.  If  the  surface  of  the  preforms  were  overheated 
in  an  attetnpt  to  soften  the  core.  the  compound  began  to  set, 
causing  equally  disastrous  results.  Following  9 months  of 
experimentation  in  preheating  with  electric  ovens  and  infra- 
red,  work  was  stopperl  altogether  on  this  job  for  several 
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weeks,  in  this  particular  plant,  because  of  inability  to  reduce 
the  number  of  rejects. 

Diemolding  Corp.  then  installed  a Thermex  high-fre- 
quency  dielectric  heating  unit  with  enclosed  preheater  cabi- 
net  manufactured  by  The  Girdler  Corp.  Within  a week  the 
molding  of  the  Scintilla  heads  was  proceeding  on  a produc- 
tion  basis  with  the  Thermex  uniformly  heating  a steady 
stream  of  preforms  and  keeping  two  semi-automatic  molding 
presses  operating  continuously  through  the  3 dai  y shifts, 
6 days  a week.  One  operator  easily  handles  both  presses. 
Fig.  2 shows  the  compact  arrangement  of  equipment  with 
the  high  frequency  unit  between  two  presses.  The  two  pre- 
forms required  to  make  one  distributor  head  are  being 
placed  in  the  heating  drawer  at  the  right. 

In  the  Thermex  used  by  Diemolding  Corp.  the  p"eheating 
is  accomplished  by  placing  the  preforms  on  a removable 
cast-aluminum  drawer  which  acts  as  the  lower  electrode 
and  is  readily  closed  into  the  preheater  cabinet  mounted  on 
the  side  of  the  generating  unit.  This  generator  produces 
high-frequency  power,  which  is  applied  to  the  preforms 
placed  between  the  two  electrodes.  The  dielectric  loss  fac- 
tor  of  the  material  is  such  that  the  passage  of  high  fre- 
quency electrical  current  produces  heat  within  the  preforms 
themselves. 

The  top  electrode,  also  of  east  aluminum.  is  adjustable; 
its  position  being  indicated  on  the  outside  of  the  cabinet  by 
a calibrated  dial.  The  upper  electrode  is  generally  posi- 
tioned  to  provide  an  air-gap  above  the  preforms  so  the 
drawer  can  be  freelv  moved.  While  the  heating  process  is 
taking  place,  the  operator  sets  up  the  17  metal  inserts  on  an 
assembly  board  from  which  he  transfers  them  to  keyed  po- 
sitions  in  the  lower  mold  force  of  one  of  his  presses  (Fig.  3). 

For  this  particular  molding  job  two  preforms  with  a total 
weight  of  2'A  lb  are  placed  in  the  drawer.  After  the  com- 
pound has  been  heated  to  250°  F it  is  as  plastic  as  putty. 
Opening  the  preheater  drawer  automatically  opens  the  cir- 
cuit and  eliminates  all  danger  to  the  operator.  Any  resump- 
tion  of  the  heating  involves  the  use  of  the  starter  button  con- 
trol  on  the  instrument  panel. 

Because  there  is  such  close  difference  between  the  soften- 
ing,  flow,  and  setting  up  points  of  Melmac,  a minimum 
period  must  elapse  between  the  time  that  the  operator  re- 
moves  the  preforms  from  the  drawer  and  the  time  he  places 
them  in  the  loading  well  of  his  press  ( Fig.  4).  In  this  steam- 
heated  well  the  heating  process  is  continued  throughout  the 
press-closing  time,  during  which  the  mold  plunger  is  com- 
pressing  the  compound  and  transferring  it  into  the  mold 
cavity. 


Co mpleting  the  Cycle 

With  a pressure  of  70  tons  on  the  12"  ram,  the  compound, 
which  flows  freely  between  290°  and  300°  F,  is  forced 
through  the  two  gates  into  the  heated  cavity.  Here  it  is  held 
under  pressure  for  5 min  more  before  an  indicating  light 
signals  the  operator  that  the  thermosetting  reaction  is  coni- 
pleted,  and  that  the  finished  head  is  ready  to  be  removed 
from  the  mold  (Fig.  5).  It  is  believed  that  the  gates  used 
in  molding  the  Bendix-Scintilla  heads  are  the  largest  now 
in  transfer  molding. 

A white  thermosetting  compound,  asbestos-filled  melamine 
has  dielectric  properties  and  cures  into  a light  grayish- 
brown  produet  capable  of  withstanding  25,000  v for  3 min 
and  having  a flexural  strength  of  10,000  lb.  Its  specific 
gravity  is  1.78,  and  in  the  moisture  resistance  test  it  must 
show  it  can  be  submerged  in  water  at  25°  C for  24  hr  and 
still  have  less  than  2%  moisture  absorption.  Rejects  on  the 
Scintilla  heads  before  installation  of  Thermex  high  fre- 
quency equipment  often  ran  as  high  as  30  to  50%  of  the 
<lay’s  output.  Once  the  preforms  were  being  heated  with 
( Continued  on  page  110) 


Fig.  4.  Operator  places  preforms  in  the  transfer  mold  cham- 
ber  quickly  to  avoid  loss  of  heat;  starts  closing  of  mold 


Fig.  5.  Finished  head 
is  removed  from  mold 
after  cycle  of  8 min 
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Fig.  1.  One  oi  33  injection  mold  presses  adapted  by 
General  Industries  Co.  to  its  purposes  with  compressed  air 


Flg.  2.  Air  operated  punch  press  equipment  for  re- 
mo» ing  (lash.  Note  simple  construction.  easy  control 


Flg.  3.  Steam  driven  compreeeor  ol  880  chn  capacity 
prov  id  ee  the  main  source  ior  the  plants  air  power 


Compresse  d 
Mr  ior  Plastics 
Processing 


Kj  L C.  Po«,e„ 


Educational  Director 
Compressed  Air  Institute 


How  One  Molder  Uses  This 
Form  of  Power  to  Improve  Shop 
Practice,  Molding  Machinery 

DESP1TE  the  public’s  enthusiasm  and  hopes  for  a post- 
war  ‘‘plastics  age,”  molders  and  fabricators  know 
that  they  can  expect  strenuous  competition  for  civilian 
markets  from  a wide  variety  of  materials,  once  the  pressure 
of  war  requirements  is  released.  For  this  reason,  any 
process  or  method  which  promises  reduced  operating  costs 
and  speedier  production  of  plastics  is  worth  careful  study. 

A vital  factor  affecting  costs  and  speed  of  production 
is  the  type  of  power  used  in  various  plastics  fabricating 
processes.  One  example  of  economies  achieved  in  the  use 
of  power  has  been  the  experience  of  General  Industries 
Co.,  Elyria,  O.,  custom  molder,  which  has  found  note- 
worthy  applications  for  a type  of  power  not  commonly 
cmployed  for  molding  purposes  by  the  plastics  industry — 
namely,  compressed  air. 

The  company  found  that  certain  non-hydraulic  types  of 
injection-molded  presses  had  a tcndency  to  jam  when  sud- 
denly  subjected  to  increased  pressures,  with  resultant  break- 
ing  of  moving  parts.  A changeover  to  compressed  air  oper- 
ation  was  dccidcd  upon  as  a “conservation”  move.  A study 
of  costs  involved  in  switching  to  more  modem  types  of 
machinery  indicated  that  the  added  investment  would  bc 
too  great  in  comparison  with  the  application  of  compressed 
air  to  the  existing  machines.  These  units  could  bc  salvaged 
merely  by  substituting  pistons  for  the  older  nicchanism, 
and  the  effeet  would  approach  closely  the  advantages  of 
hydraulic  over  other  types  of  machinery.  While  aetual 
financial  savings  cannot  be  disclosed,  the  company  reports 
that  they  were  substantial. 

Compressed  air  had  the  effeet  of  cushioning  any  tendency 
to  "back  up.”  and  provided  an  even,  steady  pressing  action. 
A total  of  33  machines  were  adapted  in  this  manner,  ut  il  iz- 
ing  the  shop  air  pressure  of  85-100  psi.  One  of  these  ma- 
chines is  shown  in  Fig.  1. 

Developing  50  tons  per  sq  in  pressure,  the  machines  are 
used  because  of  their  quick  action  in  the  quantity  produc- 
tion of  small  parts. 

A total  of  142  coinpression  presses  and  7 injection  presses 
are  in  operation.  These  inelude  the  33  air-operated  presses. 
The  others  are  hydraulic  and  similar  to  those  gcnerally 
used  by  the  plastics  industry.  Pieces  up  to  3 ft  in  diameter 
are  turned  out  by  some  of  the  equipment. 

Another  ingenious,  i f not  so  uncommon  use  of  compressed 
air  at  this  plant  is  on  a punch  press  operation.  The  molded 
(Coniinued  on  poge  101) 


r LAST ICS 


66 


DECEM  RER  1944 


Plastic  TT  Tubing 
fills  ANOTHER  new  need 


Lacey-Wébber  Company,  of  Kalama- 
zoo,  Mich.,  use  2"  O.  D.  TULOX  TT 
tubing  as  a replacement  for  glas9  in 
their  nationally  known  “Freezgide". 
They  find  TULOX  lighter,  stronger 
and — for  their  purposes  —better. 

Just  as  an  already  imposing  and  still 
growing  list  of  industries  are  finding 
TULOX  not  merely  a wartime  replace- 
ment— but  a postwar  basic  material. 

TULOX  is  more  than  “just  another 
plastic  tubing”.  It  is  a quality  product 

— produced  to  closer  tolerences  than 
previously  thought  possible  in  plastics 

— and  it  may  sol  ve  your  problems  as 
it  has  so  many  others. 

Write  for  TULOX  end- use  p hot  os 
and  data  sheet. 

Extruded  Plastics,  Inc. 

NEW  CANAAN  AVE.,  NORWALK,  CONNECTICUT,  U.  J.  A. 

IN  CANADA:  DUPLATE  CANADA,  LTD., 
PLASTIC  DIVISION,  OSHAWA,  ONTARIO 
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Use  of  du  Pont's  Xucite"  for  gear  co»* 
covers  permits  continuous  teading»  of 
the  vernier  scale  in  precision  cutting 


UW*1, 


"Vlnylite"  restne  were  «elected  lot 
tab-type  wito  marken  for  thoir  many 
colon  and  abllity  to  take  printinq 
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Transparent  swltch  bo», 
molded  from  the  Dow  thermopli 
ties  "Styron",  o polyetytene  wl 
outstandlng  electrical  characterl 


in 

1 


(.8 


The  transparent  methacrylates  used  in  this  streamlined 
carry-all  provide  an  attractive  accessory  which  enables 
women  to  locate  any  desired  article  with  great  rapidity 


Designed  for  minor  wounds,  this  new  bandage 
produced  by  Medical  Fabrics,  Inc.,  features 
elasticity  provided  by  Bakelite  Corp.  Vinyon 


he  design  of  this  acrylic  tomato 
icer  developed  by  Jack  Wingate 
ives  time  and  eliminates  waste 
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Water  seepage  in  to  high  teet  gasollne  | 
tom*  ol  atrciaft  is  minimizod  by  the 
of  alternate  static  vent  drain  of  a ce 


looseleaf  not  «*  book  binders  made  ol  ‘Tenlte" 
allow  sheets  to  Ile  flat.  and  offer  simple, 
rapid  e sch  ange  of  sheets  Molded  by  Kampa 


Full  protection.  plus  the  utmost  in  comfort  is 
provided  by  safety  goggles  with  shatterproof 
plastics  frames.  Lenses  are  interchangeable 
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( Rohm  & Haas  "Plexiglas"  in  this  cig- 
box  has  resulied  in  the  production  of 
ctical  as  well  as  a substantial  utility 


i design  at  Wolf  & Dessauer  de- 
nt store  is  enhanced  by  the  use 
ylic  clock  numerals,  elevator  sig- 
and  illuminated  colored  strips 


A bell  cap  center  punch  of  Rohm  & Haas  "Plexiglas" 
permits  accuracy  and  visibility  in  centering  hoies 
and  in  template  work  and  drill  point  positioning 
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Industrial  Engineer 
Sperry  Gyroscope  Co.,  Inc. 


Transparent , Dirt -Proof,  They 
Protect  Delicate  Parts  Enroute 
From  Stock  to  the  Assembly  Line 

IN  reprocessing  precision  instruments  for  the  armed 
forces  Sperry  Gyroscope  Co.  industrial  engineers  have 
developed  many  improvements  and  innovations  intended  to 
streatnline  the  company’s  manufacturing  methods.  De- 
livery  of  delicate  instrument  parts  from  the  stock  rooms 
to  the  assembly  lines  proved  to  be  an  important  phase  of 
the  study  and  led  in  two  instances  to  the  adoption  of 
methyl  methacrylate  tote  boxes. 

The  objective  was  to  provide  dirt-proof  boxes  in  which 
instrument  parts  could  be  delivered  in  kit  lots  to  the 
various  assembly  line  stations  in  exact  quantities  for  one 
shift’s  production. 

With  a few  exceptions,  the  conventional  tote  boxes 
used  in  the  Sperry  plants  were  soft  pine  wood  with  ply- 
wood  bottoms,  the  entire  box  sprayed  with  shellac.  Separa- 
tors,  when  called  for,  were  of  the  well-known  cardboard 
egg-crate  variety.  The  boxes  were  extremely  difficult  to 
keep  clean.  Splinters  chipped  off  edges,  crevices  filled  up 
with  dirt  and  the  surfaces  sloughed  off  dust  particles  under 
tha  friction  of  normal  usagc.  Modcrnization  of  assemblies 
necessitated  procurcment  of  an  entirely  different  type  of 
container. 

In  the  manufacture  of  precision  instruments  dirt  is  a 
most  persistent  trouble  maker.  With  the  best  precautions 
the  wooden  boxes  were  not  satisfactory.  Weeks  were  de- 
voted  to  the  search  for  a synthetic  resin,  lacquer  or  varnish 
with  which  the  pine  wood  could  be  sprayed  or  otherwise 
treated  to  coat  it  with  a tough,  durable  and  crevice  filling 
skin.  Two  or  three  possible  Solutions  were  found  as  a 
result  of  many  tests  but  none  was  adequate.  Simultaneous 
tests  were  made  with  numerous  plastics,  laminated  and 
impregnated  materials,  fibres,  hard  woods  and  mctals  in 
an  cffort  to  find  the  most  adaptable  substance  to  replace 
the  soft  wood. 

During  the  course  of  the  box  research  the  job  bccame 
associated  with  a definite  Sperry  instrument  re-processing 
project.  Line  flow  assembly  with  full  use  of  timed  con- 
veyors  and  every  conccivable  improvemcnt  was  being 
established  for  the  assembly  of  one  of  the  important  gyro- 
scopic  instruments.  It  was  rcquested  that  special  totcs  be 
procured  for  the  delivcry  in  kit  lots  of  instrument  parts 
to  75  different  assembly  stations  in  the  new  line.  Each 
of  the  stations  called  for  different  parts,  and  in  practically 
all  instances  necessitated  individually-designed  boxes  for 
each  station. 
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This  acrylic  box  holda  the  exact  number  oi  parts  ior 
one  shift  on  the  company‘s  instrument  assembly  line 


A typical  assembly  line  tote  box  and  its  divldinq  par- 
titions,  revealinq  clarity  which  iaeilitates  inspection 
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It  takes  more  than  hands  and  tools  and  materials  to  create  things  that  rise 
above  the  coinmonplace  . . . whether  in  sculpture  or  in  plastics. 


It  takes  alert  minds,  willing  to  defy  tradition,  yet  wise  in  the  technique  of 
their  vocation,  to  make  the  difference.  That’s  the  plus  you  get  when  Victory 
Plastics  puts  INGENEERING  to  work  to  win  superiority  for  your  post-war 
plastics  product.  Write  us.  Victory  Plastics  Company,  Design  Street, 
Hudson,  Massachusetts. 


INGENEERS*  OF  PLASTICS  PRODUCTS 


COMPRESSION 


TRANSFER 


I N J E C T I O N 


PLASTICS 

• LAMINATION 


COMPANY 

SATURATION 
COPYRIGHT  1»44,  VICTORY  PLASTICS  CO* 
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Not  only  must  the  boxes  accommodate  the  proper  quan- 
tities  of  each  part  but  many  parts  required  individual 
compartmentation  to  protect  critically  machined  surfaces, 
delicate  gears,  etc.,  against  damage. 

The  procurement  department  was  to  provide  three  times 
as  many  boxes  as  would  be  needed  in  the  assembly  line 
during  any  shift  in  order  to  have  a second  set  being  loaded 
for  the  succeeding  shift  and  a third  set  held  in  reserve. 
Reference  is  made  to  this  factor  to  point  out  that  cven 
with  the  triple  supply  of  totes  the  initial  order  would  not 
exceed  600  boxes.  Such  a quantitative  limitation,  with  its 
variable  box  sizes,  precluded,  because  of  costs,  any  con- 
sideration  of  molded  plastics.  The  job  would  have  to  be 
done,  therefore,  by  fabrication  and  the  next  step  was  to 
decide  upon  the  best  material. 


At  left,  the  parts  shown  on 
the  precedinq  paqe  of  this 
article  are  assembled  into 
proper  position  in  the  box. 
Below  are  typical  examples 
of  various  sized  boxes  made 
by  Dura  Plastics,  Inc.,  for 
Sperry  Gyroscope  Company 


the  adoption  of  designs  which  would  assure  a lasting  and 
universal  utility.  This  necessitated  frequent  alterations  to 
interior  compartmentation  to  meet  shifting  needs.  Not  only 
would  production  of  the  specific  instrument  cease  in  a 
matter  of  months,  but  engineering  and  methods  changes 
frequently  alter  the  distribution  of  piece  parts  at  the  va- 
rious  assembly  stations,  necessitating  immediate  alteration 
of  the  boxes  in  use. 

The  designers  were  given  two  jobs.  First,  the  design- 
ing of  a set  of  standard-sized  boxes,  half-round  “cash  box” 
trays,  partitions  and  systematically-planned  separators, 
from  which  complete  tote  boxes  suitable  for  any  small 
parts  assembly  could  be  put  together.  This  job  was  to 
produce  designs  for  a master  set  of  tote  boxes  and  insets 
from  which  all  similar  box  requirements  could  be  pre- 


The  study  lcd  to  a decision  to  have  the  new  boxes  fabri- 
cated  from  clear  methvl  methacrylatc.  Both  Lue  it  e and 
PltxigUu  were  uscd.  The  se  clean,  hard  plastics  lend 
thcmselves  ideally  to  fabrication  and  in  addition  givc  the 
desirable  advantages  of  transparency  and  beauty. 

Transparcncy  of  the  boxes  and  insets  facilitatcs  super- 
vision.  In  the  instrument  assembly  lines  they  permit  im- 
mediate visual  check  of  stock  in  work.  Such  information 
is  important  not  only  at  the  beginning  of  a shift  but  as 
quick  reference  to  production  in  terms  of  time  or  to  signal 
approaching  part  shortages.  The  beauty  of  the  boxes  is 
a dccidcd  incentive  to  good-housckeeping. 

The  relatively  high  cost  of  the  plastics  material  and  the 
hours  of  labor  involved  in  making  the  boxes  necessitated 


scribcd,  irrespective  of  immediate  needs.  Second,  a set 
of  assembled  boxes  was  designed  for  the  specific  instru- 
ment assembly. 

The  first  half  of  the  assignment  produccd  designs  for 
8 standardized  boxes,  each  with  hinged  cover,  and  in 
varving  sizes.  Dimensjons  includcd  lS^xllfji"  with 
depths  ranging  from  1J4  to  5",  and  ll^x6f)»',  with 
depths  of  l'/i  to  3*. 

In  addition  to  the  boxes  the  designs  includcd  a variety 
of  half-round  trays,  to  be  used  as  box  insets,  to  hold  very 
small  parts  such  as  screws  and  loek-washers.  The  trays 
have  2,  3,  4,  6 or  8 separators,  vary  in  height,  correspond- 
ing  to  the  various  box  depths.  This  was  necessary 
( Conlinucd  on  f>age  105) 
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.J  learl  of  iiottr  jf^taitic  f \-o(la<l . . . 

PERFECT  MOLD 


Precision  aircraft, 
electrical  parts  re- 
quiring  exactlng  +ol- 
erance. 


Insert  within  an  insert  . . , 
another  severe  test  of  mold- 
ing  ability. 


Radar  demands  cad- 
mium  plated  brass  in- 
serts  that  elude  distor- 
tion.  Jeep  field  coil 
amplifier  ...  a study 
in  complex  molding. 


As  the  mold  is  formed,  so  also  is  the 
quality  of  your  product  created.  For 
slight  flaws  in  tooling  not  only  result 
in  costly  corrective  finishing  . . . 
often  your  finished  part  has  lost  for- 
ever  that  sparkle  of  perfection  so 
necessary  to  product  success. 

At  Davies  you  can  count  on  prod- 
uct perfection  erery  time.  Here, 
incorporated  as  part  of  an  up-to-date 
molding  plant,  lie  complete  engi- 
neering and  mold  making  tool  room 
equipment  that  produce  molds  of  a 
quality  seldom  if  ever  duplicated. 

Illustrated  here  are  but  a few  pre- 
cision compression-molded  parts  . . . 
produced  for  vital  war  equipment 
in  which  the  slightest  error  might 
mean  loss  of  lives.  Your  product, 
too,  in  Davies'  hands,  carries  the  as- 
surance  of  top-quality  results  . . . 
from  basic  engineering  to  gleaming 
finished  product. 


HARRY  DAVIES 

NOLDING  COMPANY 

1428  N.  WELLS  ST. 
CHICAGO,  ILL. 


S pecialists  in  compression 
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Three  units  at  leit  and  two  at  extreme  right  illustrate  mold  ed  phenolic  sockets  coated  with  "Cumar"  to  improve  their 
dielectric  propertlee;  aUo  shown  are  threaded  cap  and  connector  made  of  hard  rubber,  china  wood  oil  and  "Cumar" 


The  Coumarone-indene  Resins 

CL>Ur  Z..L 


Versatile  and  Flexible,  They  Blend  with  and  Extend  Many 
Other  Plastics;  Improve  Plasticity,  Weathexing  and  Flow 


WHEN  Japan  paralyzed  the  American  rubber  in- 
dustry  by  her  Far  East  conquests,  it  became 
ncccssary  to  take  immediatc  steps  to  convert  our  industry 
to  synthetic  produetion.  As  a result,  chcmists  undertook 
extensive  experimentation  and  research  to  ascertain  what 
improvements  could  be  made  to  existing  synthetic  rubber. 
Out  of  their  work,  they  discovered,  among  other  things, 
that  coumarone-indcnc  resins  could  serve  as  softeners  and 
plasticizers  for  these  new  synthetic  elastomers  which  werc 
"too  hard”  and  did  not  possess  the  elasticity  of  natura! 
rubbers.  At  the  same  time.  it  was  also  found  that  couma- 
rone-indene  could  be  used  in  solving  other  problems. 

Since  nutnerous  fabricators  and  moldcrs  of  various  end- 
produets  were  being  confronted  by  unusual  problems 
pertaining  to  a lack  of  certain  physical  or  chemical  prop- 
erties,  their  solution  of  these  problems  could  very  well 
lie  in  the  proper  use  of  coumarone-indene  plastics,  a truly 
versatile  material.  This  i»  provetl  by  the  fact  that,  while 
it  is  too  brittlc  to  Ire  molded  as  a primary  base,  it  can  be 
used  as  an  adjunet  with  other  molding  compounds.  By 
combining  it  with  other  plastics,  electrical,  chemical  and 
physical  properties  can  be  altered  and  greatly  improved  at 
relatively  low  costs.  It  is  known  that  by  using  this  plasti- 


Coumaroneindene  rosin  vamish  improves  color  retenUon  of 
paints.  The  three  liqht-colared  panels  are  metal  strips 
painted  blue.  coated  with  coumarone-indene  rosin  vamish 
and  expaeed  to  sunllght  for  6 months.  Dark  panels  are 
strips  simllarly  painted  and  exposed  but  not  varaished 
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Coumarone-indene  plays  strategic  role  in  these  items:  1.  As 
plasticizer  in  molded  phenolic  hinge;  2 and  3.  as  impregnant 
in  laminated  part;  4,  as  tack  in  synthetic  rubber;  and  5,  as 
plasticizer  in  intricate  molded  unit  made  of  a phenolic  base 


cizer  one  manufacturer  saved  30%  of  phenol  and  formalde- 
hyde.  Considering  all  phases  such  as  increased  production, 
higher  yields  and  conservation  of  raw  materials,  the  added 
cost  becomes  negligible. 

The  Neville  Co.,  Pittsburgh,  was  one  of  the  pioneers 
in  the  development  of  coumarone-indene,  starting  in  pro- 
duction of  these  resins  back  in  1925.  Neville  found  avail- 
able  supplies  of  raw  materials  at  the  steel  companies  which 
were  seeking  to  dispose  of  their  coke  oven  by-products. 
Superior  resins  soon  widened  its  domestic  market,  and 
the  export  field  grew  in  importance  until  by  the  time  the 
second  World  War  began  the  company  had  sales  agencies 
in  all  the  important  countries.  Neville  coumarone-indenes 
are  marketed  under  various  trade  names,  including  Para- 
dene, Nuba,  Nevindene,  "R"  and  "G.” 

Coumarone-indene  is  obtained  by  treating  coal-tar  naph- 
thas  (those  boiling  in  the  range  150-200°  C)  with  sulfuric 
acid,  which  results  in  a precipitate.  This  is  removed  and 
treated  chemically  to  neutralize  the  acid,  and  finally  dis- 
tilled  to  yield  the  “gold-dust  twins,”  coumarone  and  indene, 
so  named  because  of  the  difficulty  in  separating  the  two. 

By  regulating  the  various  steps  of  production,  resins 
are  produced  which  range  from  semi-fluid  viscous  resins 
to  brittle,  hard  resins;  the  colors  are  correlated  from  dark 
brown  to  pale  straw.  A feature  of  these  resins  is  low  cost. 

Chemical  representation  of  coumarone  and  indene  is  as 
follows : 
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Indene  Coumarone 

Modified  coumarone-indene  resins  include  such  develop- 
ments  as  Nevillac,  alcohol  soluble  types,  which  are  phenol 
condensates  and  have  unusually  wide  compatibility.  Nevil- 
lac resin  is  compatible  with  polyvinyl  acetate  and  ethyl 
cellulose  in  all  proportions  and  will  also  act  as  a mutual 


solubilizing  agent  between  these  synthetic  resins  and  the 
regular  coumarone-indene  resins.  These  are  used  cxten- 
sively  in  the  manufacture  of  adhesives,  paper  coatings  and 
artificial  leather. 

Coumarone-indenes  are  neutral,  having  an  acid  number 
of  less  than  one,  which  is  highly  desirable  in  compounds 
where  reaction  with  p gments  must  be  avoidbd.  An  ex- 
cellent  application  in  this  respect  would  be  in  enamels 
and  certain  protective  coatings.  Also,  in  being  neutral, 
it  is  non-saponifiable.  Thus,  the  resin  would  be  particu- 
larly  adaptable  in  end  products  which  require  alkali  resist- 
ance.  In  addition,  the  resins  resist  water,  brine  and 
certain  acid  conditions,  and  so  can  be  used  for  resistance 
to  corrosive  agents. 

Coumarone-indene  plastics  possess  good  electrical  resist- 
ance properties  which  should  interest  molders  of  spe- 
cialties.  Molded  end-products  of  this  material  have  an 
electrical  breakdown  strength  of  1200-1400  mil  of  thick- 
ness,  properties  which  are  desirable  in  many  forms  of 
insulation,  particularly  condensers.  However,  the  most 
important  point  in  this  connection  is  that  this  property  is 
well  retained  despite  conditions  of  high  humidity  or 
moisture.  Electrical  and  weathering  qualities  are  A-l. 

Coumarone-indenes  “stand  up”  well  in  compositions  which 
may  be  exposed  to  moderate  heat  for  long,  sustained 
periods  of  time.  This  is  possible  because  the  resin  pos- 
sesses  a high  flash  and  fire  point.  Other  interesting  prop- 
erties are:  optical  inactivity,  specific  gravity  of  1.08  to 
1.14,  thermoplastic  in  nature. 

Of  singular  interest  should  be  the  wide  adaptability 
and  ease  of  blending  of  the  resin.  It  lends  itself  with 
ease  and  variance  to  other  materials  and  vice-versa.  Thus 
it  is  entirely  possible  to  retain  or  introduce  its  good  qual- 
ities. Coumarone-indene  resin  blends  with : 


Shellac 

Vinyl  acetate  polymers* 

Urea  formaldehyde 
Phenolics* 

Chicle 
Polystyrene 

Acrylic  ester  polymers 
Cellulose  acetate  (up  to  35%) 
Phthalic  qlyceride  resins 

Ethy 

•Blends  only  with  certain  coumarom 


Chlorinated  diphenyls 

Chlorinated  rubber  resins 

Sutta-percha 

Hydrogenafed  oils 

Inorganic  resinates 

Waxes 

Pitches 

* Gilsonite 
Asphalt 

I cellulose* 

s-indene  compounds. 


It  can  be  partially  blended  with  shellac,  and  can  be 
blended  with  ethyl  cellulose,  although  only  in  certain  pro- 
portions; i.e.,  a maximum  of  20%  of  high-melting  couma- 
rone resin,  and  in  soft  grades  up  to  about  50%.  Nevillac 
is  compatible  with  vinyl  acetate  polymers  in  producing 
homogeneous  thermoplastics  of  unusual  toughness. 

( Continued  on  page  97) 


MUling,  fidelity  of  record  improved  by  fluxing  with  "Nevillac" 


DECEMBER  1944 


77 


On  the  S"  pockct  slide  rule.  molded  of  acrylics  and  polystyrene.  tolerances  are  held  to  less  than  .0005”. 


Halt  round  polystyrene  protrac- 
lor.  calibrated  in  Vi*  to  180° 


lor.  abo  wtth  Vi*  graduatlons 


Plastics  Make  Possible  Production 
Of  Accurate  Measuxing  Devices  in 
Fraction  of  Time  Foxmexly  Requixed 


PRODUCTION  of  vitally  necded  all-plastics  drafting 
instruments  has  been  increased  materially  through 
the  development  and  use  of  a new  techniquc  in  thermo- 
plastic  molding  which  couples  hairline  accuracy  w>th  speed- 
ier  output  of  slide  rules,  protractors,  engineers'  and  archi- 
tects’  scales  and  other  kindred  instruments. 

As  an  cxample,  sonte  instruments,  such  as  triangular 
rclief  facet  scales,  are  completcd  and  made  ready  for  use 
in  24  hr  by  thermoplastic  molding  contrastcd  to  the  2 to  3 
years  formerly  rcquired  for  turning  out  first-rate  boxwood 
or  celluloid-faced  boxwood  scales.  Seasoning  of  the  box- 
wood  took  24  ntonths,  and  if  celluloid  was  applied,  another 
12  montlis  was  required  for  proper  set  and  cure. 

The  instruments  are  being  produced  by  the  Pereles  Bros., 
Inc.,  Milwaukec  custom  molders,  by  the  injeetion  molding 
process.  Scvcral  different  types  of  plastics  materials  are 
used,  such  as  Lucite  and  Plcxiglas ; and  Dow,  Monsanto 
and  Bakelitc  polystyrene.  Howcver,  the  accuracy  and 
precision  achieved  in  the  dies  has  been  responsible  for  the 
production  attained.  Using  special  equipment  and  methods 
in  its  engraving,  tool  and  die  departments,  the  company 
has  been  able  to  achieve  a dimensional  tolerance  of  .0005" 
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TUNED  TO  TODAY’5  PRODUCTION  NEEDS 


• RESINS  ..  . Phenol-Furfural  and  Phenol-Formaldehyde 
Resins.  Olher  synthetic  resins  of  many  types  for  all  purposes, 
including  low  pressure  molding. 

• MOLDING  COMPOUNDS...Completelineof 

Phenol-Furfural  and  Phenol-Formaldehyde  molding  powders. 

• CEMENTS  . Bonds  of  remarkable  strength  for  metal, 
wood  and  thermoset  plastics.  Cold-setting  boil-proof  plywood 
and  wood  bonds. 

• ADHESIVES  ..  . Hot  and  cold-setting,  for  plywood, 
paper,  glass,  cloth  and  fibre;  textile  sizing  and  proofing;  paper 
manufacturing,  also,  for  wet  strength  and  proofing  purposes. 

• OIL  SOLUBLE  RESINS..  . For  production  of  air- 

drying  or  baking  varnishes,  protective  coatings,  and  finishes. 

• WATER  SOLUBLE  RESINS  ...  For  hot  and  cold 

moldingjhigh  and  low  pressure  molding, and  wet  web  impregnation. 

• NEW  PROCESSES  . . Dry  impregnation,  nozzleless 
injection  molding,  continuous  thermosetting  injection  molding. 

O UR  EXPERIENCE  IS  AVAILABLE  TO  YOU 


1TB  PLASTICS 

INCORPORATED 

FRANKFORD  STATION  P.  O.  PHILADELPHIA  24,  PA. 


REPRESENTATIVES  LOCATED  AT: 


3838  Santa  Fe  Ave., 
Los  Angeles  11,  Cal. 


1274  Folsam  St., 
San  Francisco  3,  Cal. 


67  Lexington  Ave., 
Buffalo  9,  N.  Y. 


352  Plymouth  Road,  245  W.  Franklin  St.,  2711  Olive  St.,  4851  S.  St.  Louis  Ave., 
Union,  New  Jersey  Morrisville,  Pa.  St.  Louis  3, Mo.  Chicago  32,  III. 
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Acrylic  triangular  precision  rules,  which  have  as  many  as  2500 
graduations  and  60  lines  to  inch,  can  be  made  in  only  one  day 


Photo»  above  and  below  lllustrate  the  ehoit  and  long  size 
flat  rules  produced  by  Pereles  wlth  varled  type»  of  » ca  les 


per  inch  between  lines  as  delicate  as  .003-.0035"  in  widtli 
of  graduations  or  calibrations,  on  the  various  instruments, 
and  a depth  of  .005". 

How  important  this  is  in  all  the  instruments  is  shown 
by  the  great  number  of  lines  necessary  and  the  complexitv 
and  precision  required  on  the  dies.  On  the  5"  pocket  slide 
rule,  for  example,  there  are  as  many  as  1600  lines,  and 
double  that  number  in  the  10"  type.  On  the  triangular 
scale,  one  of  the  most  common  of  all  “tools”  used  by 
engineers  and  architects,  there  are  more  than  2500  gradua- 
tions and  as  many  as  60  lines  to  the  inch. 

The  5"  pocket  slide  rule  is  said  to  be  the  first  molded 
all-plastics  type  ever  made ; it  uses  the  methyl  methacrylates 
and  the  polystyrenes.  Dimensional  tolerances  are  held  to 
even  far  greater  accuracies  between  scales  than  mentioned 
above.  There  are  different  models  with  different  scales, 
one  of  the  most  popular  having  scales  of  A,  B,  CI,  C,  D, 
K,  S,  L,  and  T,  with  millimeter  and  inch  scales  on  the 
beveled  edges.  Both  this  rule,  and  the  10"  slide  rule,  are 
fully  adjustable.  Screws  on  the  back  regulate  the  tension 
of  movement  of  the  slide. 

Precision  molding  has  imparted  an  advantage  in  that 
the  dividing  lines  are  deeper  than  they  are  wide,  which 
not  only  increases  the  life  of  the  instrument  but  also 
makes  it  easier  to  wipe-in  the  color. 

Unusual  precision  also  is  attained  in  other  instruments 
Pereles  is  now  molding.  Calibrations  on  the  triangular 
relief  facet  scale  for  engineers  are  in  tenths,  twenticths, 
thirtieths,  fortieths,  fiftieths,  and  sixtieths  of  an  inch; 
the  same  scale  for  architects  has  graduations  as  follows:  a 
full  size  divided  to  sixteenths  of  an  inch,  a 3"  per  foot, 
1J4",  Yl",  X",  JT,  3/16",  3/32",  yA"  and  all  per  foot, 
1J4",  1',  J4'.  H”,  X',  3/16",  3/32",  W and  all  per 
foot;  subdivisions  for  some  of  these  scales  are  as  small 
as  1/64". 

Tests  of  the  triangular  scales  under  conditions  of  ex- 
treme  humidity  show  that  they  are  unaflfected  by  high 
moisture  content  Similar  tests  of  the  same  scales  made 
of  boxwood  with  celluloid  faces  showed  that  the  celluloid 
peeled  or  loosened  from  the  base,  making  them  useless. 

Lucite  and  Plexiglas  are  used  in  these  triangular  scales, 
which  now  require  only  one  full  day  for  complete  manu- 
facture,  including  normalizing.  With  boxwood  celluloid- 
faced  scales,  even  after  months  had  been  required  for 
seasoning  and  setting,  the  embossing  of  numbers  and 
dividing  the  lines  became  a tedious  task.  In  addition, 
considerable  time  is  needed  to  emboss  the  scale. 

The  company  is  now  also  molding  two  types  of  poly- 
styrene  protractors,  the  most  unusual  of  which  is  a full 
round,  360",  cut-out,  beveled,  6"  type,  with  J4’  gradua- 
tions. This  model  also  features  precision  calibrations  and 
speed  of  production  and,  in  addition,  saves  substantial 
material.  The  other  protractor  model  is  the  half-round 
type,  having  J4*  calibrations  graduatcd  to  180*. 

Plastics  protractors  of  the  cut-out  type  involved  were 
formerly  made  by  cutting  from  sheet  stock.  However, 
the  cut-out  portions  were  unusable  for  other  purposcs. 
Thcn,  it  was  necessary  to  stamp-on  the  numbers,  bevel, 
machine  divide  and  finally  emboss. 

Pereles  officials  believe  that  in  accomplishing  and  main- 
taining  exact  tolerances  in  quantity  production  of  injee- 
tion  molded  produets,  they  have  opened  the  way  for 
widespread  expansion  in  many  other  fields.  Now  that  it 
is  possible  to  make  precision  dies,  such  as  are  used  in 
the  drafting  instruments,  all  produets  turned  out  from  these 
dies  are  exactly  the  same.  Most  of  the  individual  opera- 
tions  on  each  item  are  climinatcd,  thus  speeding  output 
and  attaining  accuracy  without  the  need  for  highly  skilled 
labor. 

(Continued  on  poge  111) 
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Makes  Better-Than-Ever  Plywood 
for  War Today... for  Better  Living  Tomorrow 


TODAY  — The  Army  and  Navy  use 
Kimpreg  for  bomber  floors  and 
doors,  packing  cases,  luggage,  hut- 
ments,  parachute  folding  tables. 

TOMORROW  — Kimpreg  will  be  used 

in  construction  of  prefabricated 
houses,  refrigerator  car  linings,table 
tops,  piano  and  radio  cases,  etc. 


Among  Iho  of  KIMPREG 

arm:  Buffelvn  Lumber  & Man- 
ufacturing  Company;  Olympic 
Plywood  Company;  Washington 
Venvvr  Com/Miny;and  The  W hevler, 
Osgood  Company ; all  of  whom 
arm  rurrently  producing  a Doug- 
las Flr  Plywood  surfacvd  with 
KIMPREG . This  product  is  sohl 
undmr  thv  trade  namm  oflndmron. 


f 


A PRODUCT  OF 

Kimberly 
Clark 


RESEARCH 


V 


Out  of  a wartime  test  tube  comes  the  new  and  greatly  needed 
KIMPREG!*  Not  a plywood  — not  a conventional  plastic  laminate— 
KIMPREG  is  a remarkable  surfacing  material  for  bonding  to  the  base 
plywood  in  conventional  plywood  hot  presses.  When  applied  to  ply- 
wood, the  finished  product  is  more  durable— has  a higher  flexural 
strength  than  ordinary  plywood— offers  resistance  to  vapor  permea- 
bility,  abrasion,  decay.  Application  of  KIMPREG  assures  moisture- 
resistance,  easy  washability.  This  new  plastic  surfacing  material  will 
make  your  product  scuff-proof—  it  won’t  stain— the  finish  will  wear 
better  than  paint. 

In  the  post-war  world  KIMPREG  will  open  new  fields  for  the  use  of 
plywood.  It  may  offer  new  opportunities  for  your  product.  It  may 
well  represent  important  savings  of  money  and  material  to  you.  So 
be  ready  to  take  advantage  of  the  tested  KIMPREG  plastic  surfacing 
for  plywoods  when  conversion  to  a peacetime  economy  comes.  Write 
for  FREE  booklet  today. 

*KIMPREG  (Trade- Mark)  means  Kimberly-Clark  Plastic  Surfacing  Material 

War  Products  Division  P-124  4 

Kimberly-Clark  Corporation,  Neenah,  Wisconsin 

Please  send  me  free  Kimpreg  book. 

Name  of  Co. Att.  of: 

Line  of  Business 

Address 

City State 
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Plastics'  Washington  Correspondent 


|k|ILS  ANDERSON,  Jr.,  sometinie  of  the  Bakelite  organ- 
• ™ ization  at  Bound  Brook,  N.  J.,  is  the  new  head  of  the 
Plastics  Branch  in  the  Chemicals  Bureau  of  VVPB. 

Anderson  (right)  comes 
to  the  head  of  the  Branch 
at  a critical  time.  The 
short  supply  of  formalde- 
hyde  had  placed  a double 
pinch  on  thermoplastics 
and  thermosettings.  It 
spclled  less  civilian  pro- 
duction  all  around.  It  par- 
ticularly  hit  those  indus- 
tries which  had  been  given 
some  small  degree  of  re- 
laxation  for  civilian  produc- 
tion  by  means  of  Spot  Au- 
thorization.  The  plants  which  found  themsclves  with  alloca- 
tions  of  mctals  and  manpower  and  other  supplies  to  pro- 
duce  many  urgently  required  civilian  commodities,  suddenly 
found  themsclves  pinched  in  the  supply  of  essential  supplies 
made  of  plastics,  and  similar  materials.  In  some  instances, 
the  supplicrs  of  plastics  parts  had  used  their  powders  to 
make  things  not  uscful  in  the  Spot  Authorization  program. 
They  had  made  lcgitimatc  and  sincere  bets  on  potential 
needs  for  civilian  industry  and  had  bet  on  the  wrong  need, 
and  the  sudden  draft  on  formaldehyde  by  the  armed  Services 
apparcntly  cut  off  more  supplies. 

It  was  Anderson's  job  to  try  to  break  this  bottleneck, 
in  order  to  get  at  lcast  enough  material  to  meet  hardship 
cascs.  The  sudden  squcczc  on  formaldehyde  stemmcd 
mainly  from  the  fact  that  the  armed  Services  incrcased 
enormously  their  rcquirements  for  ammonia.  Both  acetate 
and  mcthanol  obviously  gave  way  to  ammonia;  phcnol  and 
phcnolic  resins  were  adversely  affccted.  Anderson  not  only 
found  himself  confronted  with  the  war  dcmands  that  sud- 
denly sprang  from  the  need  of  more  high  cxplosivcs,  more 
aviation  gasoline,  more  acids,  more  ordnance,  but  he  found 
insistent  dcmands  for  more  fcrtilizers  and  nitrates  required 
by  the  essential  industries  which  are  an  urgcnt  part  of 
the  war  program.  This  pressure  disturbed  the  industry. 

It  is  rcportcd  there  has  been  relativcly  only  a limited 
number  of  cut-backs  in  war  contracts  among  the  manufac- 
turers  of  plastics.  The  trend  is  indicated  by  the  fact  that 
the  overall  unemployment  resulting  from  anticipated  cut- 
backs  in  all  war  industry  has  been  almost  negligible,  the 
latest  figure  bring  something  around  85,000.  The  word  is 
that  the  armed  Services  have  stcadily  opposed  most  of  the 
Spot  Authorization  designed  to  start  civilian  produetion. 
There  has  been  a consistent  and  persistent  effort  to  smother 
more  discussion  about  reconversion  and  post-war  planning. 
It  is  inevitable,  howcver,  that  the  potential  end  of  the 
European  war,  predictcd  widely  for  the  middle  of  October. 
should  have  tempnrarily  brought  war  produetion  in  some 
plastics  plants  to  a standstill.  This  posed  the  problem  what 
these  plants  rnight  do  during  the  interim  to  hold  their 
skilted  labor.  In  some  instances  they  have  already  re- 
ccivrd  new  war  contracts,  but  the  new  produet  usualty  re- 
qnires  some  re-tooling.  In  onc  case,  at  least,  the  workers 
were  kept  in  employmcnt  by  tnaking  a civilian  commodily 
with  tnilitary  approval,  albeit  the  commodity  had  to  be 
made  in  a less  finished  form  than  is  usuat  in  normal  times. 


But  this  produetion  permitted  the  plant  to  keep  going  while 
the  re-tooling  was  in  progress. 

Fortunately,  Anderson,  together  with  other  members  of 
the  Chemicals  Bureau  and  representatives  of  the  industry, 
has  worked  on  a program  to  ease  the  present  critical  situa- 
tion  of  plastics  supplies,  and  it  is  expected  a solution  may 
be  formulated  early  this  month. 

If  the  German  war  should  end,  as  the  result  of  the  itn- 
pending  drive,  it  is  anticipated  there  will  quickly  be  avail- 
able  larger  supplies  of  almost  everything.  And  it  is  re- 
garded  as  fortunate  that  the  plastics  industry  is  not  appre- 
ciably  affected  immediately  by  the  operation  of  the  new 
Law  485  which  has  established  the  Office  of  War  Mobiliza- 
tion  and  Reconversion.  This  Law  contains  a mandate 
which  has  serious  implications  to  those  industries  which 
were  in  existence  before  1942.  Under  the  so-called  “Indus- 
trial  Grandfather  Clause”  it  is  a principle  of  reconversion 
that,  when  there  is  compctition  for  materials  which  are 
short  in  supply,  those  industrial  units  in  existence  before 
the  war  have  a prior  right  over  those  which  camc  into  ex- 
istence after  the  war.  The  new  law  sharply  directs  that 
all  plants,  new  or  old,  no  matter  when  they  came  into 
existence,  mandatorily  have  a right  to  a "fair  and  equitablc” 
share  of  materials  or  equipment  available  for  distribution. 

Administering  the  Reconversion  Law 

Administration  of  Sections  203  and  204  of  the  Law  largely 
come  under  the  supervision  of  the  Smaller  War  Plants 
Corporation.  Maury  Mavcrick,  Chairman  of  SWPC,  has 
just  issued  a statement  of  his  plans  in  a Report  to  the 
Chairman  of  WPB.  He  says: 

“The  Reconversion  Law  is  of  tremendous  importancc  to 
small  plants  in  the  Reconversion  period.  Sections  203  and 
204  contain  three  negative  and  two  positive  dircctions  to 
executive  agencies.  Specifically,  the  negative  dircctions 
outltno  the  ‘Industrial  Grandfather  Clause’  principle  of  re- 
conversion— the  principle  that  no  plant  can  make  a civilian 
produet  in  the  reconversion  period  unlcss  it  made  that 
produet  before  the  war.  Similarly,  they  outlaw  «hat  has  be- 
come  known  as  the  ‘Chcrokcc  Strip'  principle  of  reconver- 
sion— the  principle  that  all  produccrs  of  a civilian  type  prod- 
uet should  start  at  the  same  time,  of  coursc,  holds  up  small 
plants  until  their  larger  coinpctitors  have  finished  their  war 
work.  The  last  of  these  three  negative  dircctions  is  even 
hroader.  It  provides  that  in  the  resumption  of  civilian  pro- 
duetion on  a restrictcd  basis,  no  small  plant  'capable  and 
desirous'  of  participating  in  such  resumption  can  be  pre- 
vented  from  participating. 

"The  positive  or  affirmative  features  of  the  Act  are,  first, 
that  the  resumption  of  civilian  produetion  should  be  per- 
mitted as  soon  as  materials,  componcnts.  facilities,  and 
tabor,  are  availabte:  and  sccond,  must  set  aside  a percentagc 
of  such  material  for  the  exelusive  use  of  smaller  plants. 
The  amount  of  the  material  to  be  set  aside  is  to  be  deter- 
mined  under  the  Act  by  the  head  of  the  executive  agency, 
after  consultation  with  the  Chairman  of  the  Smaller  War 
Plants  Corporation.  Furthcrmore,  the  material  so  set  aside 
is  to  be  distributed  in  accordance  with  'critcria,  standards, 
quotas,  schcdules,'  or  other  conditioning  factors  to  be 
established  by  the  head  of  the  executive  agency  after  con- 
snltation  with  the  Chairman  of  the  SWPC.  (A  small  plant 
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is  defined  in  the  Act  as  one  that  employs  250  wage  earncrs 
or  less,  or  comes  within  such  other  categories  as  are  de- 
cided  upon  by  the  head  of  the  executive  agency  and  the 
Chairman  of  SWPC. 

“The  SWPC  will  naturally  perform  certain  duties  under 
the  Act.  The  SWPC  will  endeavor  to  notify  all  small  busi- 
ness men  that  they  cannot  be  kept  out  of  civilian  produc- 
tion  merely  because  they  did  not  produce  an  item  before 
the  war  or  because  any  of  their  competitors  are  engaged 
in  war  production.  In  addition,  whenever  the  War  Pro- 
duction  Board  resumes  civilian  production  on  a ‘programmed 
basis’  the  SWPC  will  endeavor  to  see  to  it  that  all  small 
plants  which  are  ‘capable  and  desirous’  of  participating,  are 
included.  (The  distinguishing  feature  of  ‘programmed’  non- 
war  production  is  the  issuance  by  WPB — of  which  OCR 
and  Plastics  Branch  is  a part — to  individual  producers  of 
a production  schedule — in  dollars  and  cents  or  in  units — 
together  with  an  allotment  of  materials  for  the  production 
of  a given  product,  e.  g.,  electric  flat-irons.) 

“Finally  the  SWPC  will  perform  duties  directed  to  it 
by  Congress  in  the  work  of  setting  aside  the  materials  for 
the  exclusive  use  of  small  plants.  This  means  that  the 
SWPC  will  select  those  particular  allocated  materials  which 
are  of  great  importance  to  small  plants  and  will  present 
to  the  War  Production  Board  the  needs  of  small  plants 
for  such  materials.  The  SWPC  makes  it  very  clear  that 
it  intends  to  distribute  the  materials  and  equipment  to  all 
plants,  not  on  a “programmed”  basis,  which  means  distribu- 
tion  to  those  plants  specifically  chosen  by  the  judgment 
of  other  supervising  officials  and  agencies,  but  to  all  plants 
“capable  and  desirous”  of  using  the  materials. 

No  Increase  Permitted 

OPA  recently  was  asked  to  grant  a price  increase  to  cover 
a component  made  of  plastics  to  be  used  in  connection  with 
a household  article.  The  application  was  turned  down  on 
the  basis  that  the  1942  price  adequately  covered  the  need. 

This  led  to  the  introduction  of  a memorandum  which  has 
caused  considerable  discussion  in  OPA.  The  memorandum 
asserts  that  OPA  has  no  policy  which  can  be  understood 
by  plastics  manufacturers  in  order  to  enable  them  to  deter- 
mine  prices  when  producing  for  the  present  market,  or 
when  planning  to  produce  for  the  postwar  market.  It  is 
pointed  out  that,  in  Administrator  Bowles’  recent  over-all 
declaration  affecting  price-making  policies  in  connection  with 
reconversion  and  postwar  production,  there  was  no  refer- 
ence applicable  to  the  plastics  industry.  OPA  apparently 
feels  there  has  not  yet  been  a reason  to  formulate  such 
policy.  It  seems  to  hold  the  thought  that  postwar  recon- 
version policies  for  pricing  are  premature  until  V-E  Day. 
It  is  pointed  out  that  Bowles  recently  stated  he  was  ready 
to  declare  such  policies  48  hours  after  V-E  Day  for  an 
equivalent  occasion.  In  all  likelihood  the  problem  posed  by 
the  memorandum  will  be  submitted  to  the  OPA  Plastics 
Industry  Advisory  Committee,  and  Committee  will  be  re- 
quested  to  define  its  ideas  on  the  subject. 

There  have  been  several  applications  for  price  ceilings  on 
heels  and  soles  made  of  plastics  materials.  It  was  determined 
the  plastics  shoe  heels  and  soles  do  not  belong  in  the  reg- 
ular  category  covered  by  prices  for  leather  heels  and  shoes, 
and  that  they  cannot  be  classified  as  plastics  products  be- 
cause they  are  not  manufactured  by  molders  or  fabricators 
customarily  engaged  in  the  business.  Plastics  heels  and  soles 
therefore  were  exempted  from  coverage  of  the  plastics  prod- 
ucts maximum  price  regulation,  and,  beginning  Nov.  8, 
they  were  placed  under  the  General  Maximum  Price  Regu- 
lation which  freezes  prices  at  March,  1942,  highest  prices. 
The  base  date  pricing  period  was  fixed  for  the  period  of 
January  1,  to  March  31,  1942.  The  regulation  comes  under 
Amcndment  3,  to  MPR  523,  and  the  price  Controls  will 
be  administered  by  OPA’s  Rubber,  Chemicals  and  Drug 
Price  Branch.  end 
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Some  months  ago  this  column  discussed  several  types 
of  shellac  substitutes  that  had  been  developed  for  use  in 
insulating  compositions,  spirit  varnishes  and  particularly 
thermoplastics  phonograph  records.  A few  weeks  ago  a 
shellac  substitute  using  pine  wood  as  a basis  of  extraction 
was  developed. 

This  project,  initiated  by  John  M.  De  Bell  of  Long 
Meadow,  Mass.  uses  a substantially  insoluble  petroleum 
hydrocarbon  resin  derived  from  the  wood.  According  to 
inventors  the  new  resin  when  combined  with  suitable  pro- 
portions  of  ethyl  cellulose  and  a plasticizing  agent,  becomes 
soluble  in  alcohols,  ethers  and  halogenated  hydrocarbons, 
like  shellac,  and  can  be  combined  with  several  types  of  plas- 
ticizing agents,  such  as  triphenyl  phosphate,  chlorinated 
naphthelene,  or  castor  oil.  Castor  oil  has  been  found  par- 
ticularly suitable  because  of  its  low  cost  and  excellent  plasti- 
cizing action. 

Mr.  De  Bell  reports  that  stump  pine  wood  should  be 
used  in  obtaining  this  resinous  material.  In  preparing  the 
wood  for  extraction,  it  is  usually  steamed  to  remove  volatile 
constituents,  such  as  turpentine  and  pine  oil.  Then  a coal  tar 
hydrocarbon  (benzine  or  toluene,  etc.)  is  used  to  extract 
the  pine  wood.  After  freeing  the  wood  of  volatile  constitu- 
ents, a resinous  residue  consisting  of  a mixture  of  wood 
rosin  and  the  resin  itself  remains.  The  rosin  is  removed 
by  using  a petroleum  hydrocarbon  such  as  gasoline.  The 
resinous  residue  that  remains  is  low  in  abietic  acid.  Mr. 
De  Bell  reports  this  is  one  of  but  several  methods  that  may 
be  used  to  isolate  the  resin. 

The  resinous  material,  which  is  a dark  red-brown  color, 
has  a drop  melting  point  between  95  and  125°  C. 

Several  types  of  plastics  forms  were  prepared  by  Mr. 
De  Bell  during  development.  One  of  these  was  compres- 
sion  molded  at  a temperature  of  about  220  to  230°  P under 
about  4000  psi  pressure.  About  4%  by  weight  of  zinc  stear- 
ate  was  used  as  a mold  lubricant.  The  resulting  form  had 
a flexural  strength  of  about  3000  psi  and  an  average  modulus 
of  elasticity  of  about  120,000  psi.  Castor  oil  was  used  as  a 
plasticizer. 

Some  of  the  mineral  fillers  which  were  found  suitable 
were  china  clay  as  well  as  precipitated  barium  sulphate, 
keisel  guhr,  silicate  powder,  carbon  black,  marble  flour, 
whiting,  titanium  dioxide  and  zinc  oxide.  Mr.  De  Bell 
states  that  these  fillers  are  usually  employed  in  amounts 
ranging  from  30  to  60%  by  weight  of  the  entire  composi- 
tion.  He  reports  that  the  new  shellac  substitute  will  tolerate 
relatively  high  proportions  of  fillers.  Cellulosic  fillers  such 
as  cotton  flock,  wood  flour  may  also  be  used. 

Tests  made  with  phonograph  records  using  this  new 
material  indicate  that  good  dimensional  stability,  low  needle 
drag  and  good  wearing  qualities  are  available.  In  some 
instances,  Mr.  De  Bell  has  used  from  30  to  50%  shellac 
with  his  new  resin  to  prepare  some  types  of  phonograph 
records  achieving  extreme  hardness. 

Resin  in  Concrete 

Concrete  pavements  with  small  quantities  of  Viiisol  resin 
may  become  a popular  item  in  postwar  construction.  Tests 
conducted  at  the  U.S.  Bureau  of  Standards  indicate  that 
cement-sand  mortars  made  of  Vin  sol  resin  cements  are  in 
most  cases  more  plastic  than  the  mortars  of  untreated 
cements.  The  tensile  and  compressive  strength  of  cements 
with  this  vinyl  resin  are  very  high.  In  the  series  of  tests 
conducted,  tensile  strengths  ranging  from  195  to  465  psi 
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and  compressive  strcngths  from  900  to  3360  psi,  were  in- 
dicated. 

The  introduction  of  Vinsol  resin  also  provides  for  an 
increased  entrained  quantity  of  air.  Heretofore  salt  Solu- 
tions were  used  to  achieve  this  result,  producing  a pavement 
that  was  more  resistant  to  scaling,  freczing  and  thawing. 

British  Predietions 

A report  prepared  by  the  British  Plastics  Federation 
agrees  with  the  results  of  American  surveys  in  indicating 
an  almost  limitless  numbcr  of  applications.  The  chemical 
resistance  and  hygienic  qualities  of  plastics  recommend 
their  use  in  chemical  works,  plants  and  hornes.  The  rela- 
tively  low  thermal  conductivity  of  plastics,  which  reduces 
the  risk  of  freezing,  måkes  it  ideal  for  many  installations. 

In  this  country  experimcnts  are  being  conducted  with 
vinylidene  copolymer  for  domestic  piping,  with  encourag- 
ing  results,  indicating  that  it  is  entirely  possible  to  use 
such  piping  for  hot,  cold  water  and  even  boiling  water.  The 
British  also  report  that  cold-setting  phenolic  resins  can  be 
used  in  acid  tanks. 

Pile  driver  dollies  using  laminated  fabric  plastics  have 
proved  much  more  enduring  than  wood.  Resistance  of  the 
plastics  to  fire  makes  it  possible  to  drive  at  a pace  that 
might  cause  a wooden  dolly  to  catch  fire.  Discussing 
structural  components,  the  report  cites  the  use  of  plastics 
for  window  frames,  window  boards,  doors,  staircases,  chim- 
ney  pieces,  fire  place  embellisments,  and  skirting  boards. 
The  British  say  that  the  invention  and  development  of  the 
rubber-bag  process  that  has  been  used  in  aircraft  construc- 
tion,  might  make  it  possible  to  produce  complete  staircases 
by  molding  plastics.  Wood  veneers  or  a combination  of 
wood  veneers  and  resin-impregnated  paper  might  be  used 
to  provide  the  rcquired  strength  and  resistance  to  impact. 

The  report  also  discusses  the  possibilities  of  using  plastics 
bricks  instead  of  clay  bricks.  Such  blocks  might  be  lighter, 
although  therc  is  the  problem  of  durability,  a problem  that 
will  undoubtedly  be  solved  with  time. 


Load-bearing  strueture  is  one  knotty  problem  which 
scems  to  face  the  plastics  engineer.  In  this  sphere  the 
British  experts  point  out  that  the  load  behavior  of  thermo- 
setting  plastics  and  the  low  softening  temperature  of  ther- 
moplastics  might  introduce  a'  building  risk.  However,  they 
say,  it  is  entirely  possible  to  use  resin-bonded  plywood  and 
laminated  wood  in  place  of  wooden  beams.  Where  plastics 
will  be  used  in  place  of  steel,  it  will  be  necessary  to  deter- 
mine  not  only  the  density  of  the  plastic  but  the  strength- 
weight  ratio  that  detertnines  the  saving  in  weight.  The 
dimensions  of  the  structural  member  must  be  increased  so 
much  to  compensate  for  a lower  strength  of  plastics  that 
much  of  the  advantage  resulting  from  the  lower  density 
is  lost.  However,  where  the  flexural  rigidity  is  the  more 
important  consideration,  a material  of  low  density  has  an 
advantage,  because  sections  can  be  made  thicker  for  the 
same  weight  and  the  flexural  rigidity  increases  in  greater 
proportion.  Therefore  sincc  flexural  rigidity  is  a factor 
that  determines  the  resistance  to  buckling  of  struts,  com- 
pression  flanges  of  beams  and  shear  members,  the  material 
E E 

having  the  highest  value  of  — or  — (£  being  the  modulus  of 
P2  P3 

clasticity  and  f>  the  density),  will  be  the  best  to  use  for 
this  work.  Reinforccd  plastics  may  be  used  to  considerable 
advantage  in  such  instances. 

Navy  Binoculars 

Thermosetting  phenolics,  using  a long-fiber  asbestos  filler, 
are  extensively  used  in  6 X 42"  binoculars  made  for  the  Navy. 
The  shortage  of  aluminum  at  the  beginning  of  the  war 
prompted  the  Army  and  Navy  Munitions  Board  to  initiate 
the  development  of  the  binoculars.  The  new  binocular  has 
been  waterproofed  for  a depth  of  100',  is  resistant  to  fungi, 
corrosion,  temperature  changes,  severc  shock  and  impact. 

A low  weight  aluminum  Silicon  alloy  was  selcctcd  for  the 
metal  inserts  because  its  expansion  cocflicicnt  approxi- 
mated  that  of  the  phenolic.  end 
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PLASTIC  MOLDING 

to  please  YOU.  not  ourselves.  We  didn't  buy  our  big  batteries 
ol  molding  presses  because  we  thought  they  were  good  looking. 
but  because  we  figur  ed  we'd  be  able  to  lill  your  orders  the  way 
you  want  them  Blled. 

We  laid  out  our  plant  in  the  most  efficient  way  possible, 
because  we  wanted  to  be  able  to  service  your  orders  from  start  to  finish  with  the  utmost  dispatch. 

Have  we  succeeded?  Well,  we've  been  dancing  to  the  tune  of  continually  increasing  orders 
for  over  twenty-five  years. 

Wf  MAKE  THE  MOLD,  AND  MOLD  THE  PIECE 
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No  Molded  Plastic 

* 

Part  is  better 


than  its 


MOLD! 


THE  MOLD  is  the  master  pattern  which 
governs  the  shape,  dimensional  accuracy, 
and  surface  finish  of  every  part  that  comes  out 


of  it.  Likewise,  the  ingenuity  with  which  it  is 
designed  often  governs  the  speed  and  economy 
of  production.  It  is  the  most  important  single 
factor  in  the  process  of  plastic  molding. 

That’s  why  we  put  so  much  emphasis  on 
mold-making  . . . why  we  are  satisfied  with 
nothing  short  of  perfection  . . . why  we  main- 
tain  one  of  the  largest  and  best  equipped  mold- 
making  departmcnts  in  the  industry,  manned 
by  highly  skillcd  and  experienced  rraftsnien: 

We  know  mold-making  . . . and  we  should, 
for  the  men  who  founded  CMPC  and  are  its 
directing  heads  today  have  been  designers  and 
builders  of  molds  for  a quarter  of  a century. 

That’»  a good  point  to  bear  in  mind  when 
choosing  your  plastic  molder.  And.  rcmember, 
too,  that  CMPC  ofTers  a complete  service  . , . 
designing,  engineering,  mold-making.  molding, 
and  finishing  . . . backed  by  an  organization 


with  over  25  years  of  experience  and  the  largest, 
best  equipped  custom  molding  plant  in  the 
Middle  West. 

Y'ou  can  get  action  on  your 
postxcar  plans  . . . NOW! 

If  you‘re  thinking  in  terms  of  plastic»  for  your  post- 
war  produet,  ask  for  the  service*  of  a CMPC  Devel- 
opment Engineer.  He  can  be  of  real  help  to  you  . . . 
by  dctcrmining  what  part*  can  be  advantageously 
inolded  of  plastics  ...  by  hclping  in  the  sclcction  of 
materials  ...  by  putting  at  your  dis|>osal  the  latest 
wartime  development*  . . . by  suggesting  design 
for  most  cffective  and  eronomiral  rcsult*  ...  by 
making  lahoratory  test*,  building  experiinental 
molds,  or  building  your  finished  production  inolds. 

Thi»  prcliminary  work  can  be  done  now.  Then. 
when  priorities  are  lifted  you'll  be  in  line  for  pro- 
duetion  as  soon  as  material»  and  press  capacity  arr 
available.  Write  today.  Thcrc’»  no  obligation. 


CHICAGO 

MOLDED 

PRODUCTS 

CORPORATION 

1031  N.  Kolmar  Av*.  Chicago  51,  Illinois 
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/in  plastics 

a. 


Three-Post  Hydraulic  Laminating  Press 


William  Apparaius  Co.,  Inc. 

Watertown,  N.  Y. 

Provides  improved  alignment  of  platens,  thereby  avoiding 
unequal  moldings.  Equipped  with  a Hycon  3-phase,  220  v 
motor-drive  for  uniformly-sustained  high  pressure. 

Capacity  of  the  press  is  50  tons,  full  use  of  which  requires 
a 7"  ram.  A 5"  ram  produces  about  30  tons  at  3000  psi,  with 
correspondingly  more  rapid  travel.  Pumping  capacity  of  the 
unit  is  H gal  of  oil  per  minute.  The  press  is  also  equipped 
with  110  v a-c  hot  plates  with  Fenwal  thermostat  control 
or  steam-heated  plates  for  steam,  hot  or  cold  water.  Platen 
size  is  12  x 12".  Construction  material  used  is  semi-steel 
casting.  By  means  of  synchronized  hand  handwheels,  5"  of 
rapidly  adjustable  plate  opening  is  available (132) 


Versalile  Punch  Press 

Reimuller  Brothers  Co. 

Franklin  Park,  111. 

Can  also  be  used  as  a pipe  vise, 
tensile  or  compression  and  tensile 
testing  machine  or  a shear  for 
plate  or  rounds,  or  die-set  in  small 
plastics  forming  work. 

Combining  the  features  of  the 
“V”  way  vise  and  the  gap  style 
press  manufactured  by  the  same 
firm,  the  unit  is  a new  precision 
bench  press  of  semi-steel  construc- 
tion. Further  uses  to  which  the 
unit  can  be  adapted  are  marking, 
notching,  riveting,  crimping, 
mounting  samples,  etc. 

Incorporating  “V”  ways  to  elim- 
inate  the  use  of  die  shoes,  the  new 
press  is  designed  for  a more  speedy 
and  efficient  handling  of  many  pro- 
duction  jobs.  It  is  made  in  one 
size,  5 ton,  and  has  a 5x6"  platen 
with  7"  of  ram  movement. 

Only  two  levers  are  used  in  the 
hydraulic  foot  control,  one  to  ap- 


ply  pressure  up  to  the  rated  tonnage;  the  other  for  release 
which  has  a two  speed  return.  No  outside  air  lines  or  power 
is  needed  and  unit  is  self  air  eliminating.  Operator’s  hands 
are  free  when  operating (133) 


Plastics  Pre-Heating  Oven 

Despatch  Oven  Co. 

Minneapolis,  Minn. 

Double-end  unit 
designed  original- 
ly  for  phonograph 
manufacturers. 

Purposely  b u i 1 1 
narrow  in  order 
to  fit  easily  be- 
tween  presses,  the 
oven  has  12  slid- 
ing  drawers,  six 
of  which  pull  out 
of  one  end  and  six 
from  the  other, 
permitting  two 
operators  to  use 
the  same  oven  at 
the  same  time 
with  out  interfer- 
ing  with  e a c h 
other. 

The  unit  can  preheat  preforms  such  as  are  used  in  com- 
mercial  molding  plants.  It  is  electrically  heated,  has  forced- 
air  circulation  to  insure  uniformity  of  temperature  within 
4°  F in  all  sections  of  the  chamber,  and  has  a stand  to  bring 
the  oven  to  proper  working  level (134) 


Non-slip  Flooring 

Miracle  Adhesives  Corp. 

Newark,  N.  J. 

Non-slip  plastics  floor  coating  which  may  be  put  down 
over  old  wood,  concrete  or  steel  floors.  Designed  to  meet 
the  need  for  an  absolutely  foolproof-fireproof-slipproof  coat- 
ing for  gun  platforms,  stair  tread,  engine  room  floors,  and 
many  other  areas  on  ships,  tanks,  etc.;  for  floors  of  gliders, 
for  step  plates  on  planes  carrying  parachute  troops,  • and 
for  ramps  and  other  areas  such  as  wing  walks,  etc.,  this 
material  was  released  a few  months  ago  for  civilian  use 
and  installations  have  been  made  in  such  plants  as  foundries, 
oil  plants,  dairies,  bakeries,  on  trains,  trolleys,  busses,  on 
stairways,  ramps,  residence  steps,  cellar  floors. 

Material  is  known  as  R-Mir-Dek,  is  available  in  colors 
and  can  be  put  down  at  the  close  of  plant  operations  one 
night  and  walked  on  the  following  morning (135) 


To  simplify  tor  our  readers  the  task  of  obtaining  de- 
tailed  information  regarding  the  new  products,  proc- 
esses  and  trade  literature  described  herein,  PLASTICS 
offers  the  prepaid  postcard  inserted  hore. 

In  rapidly-moving  times  such  as  these,  keeping  up 
with  every  latest  development  in  one's  field  is  a "must." 
War's  insatiable  demand  for  swifter  production,  and 
the  competitive  drive  toward  lower  manufacturing 
costs  require  that  all  avenues  leading  to  a solution  of 
these  problems  be  explored  thoroughly. 

Each  item  in  this  section  is  keyed  with  a number, 
which  should  be  entered  on  the  postcard  to  facilitate 
identifying  the  exact  product,  process  or  publication 
about  which  information  is  desired. 
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THE  MOLD  is  the  master  pattern  which 
governs  the  shape,  dimensional  accuracy, 
and  surface  finish  of  every  part  that  comes  out 
of  it.  Likewise,  the  ingenuity  with  which  it  is 
designed  often  governs  the  speed  and  economy 
of  production.  It  is  the  most  important  single 
factor  in  the  process  of  plastic  molding. 

That’s  why  we  put  so  much  emphasis  on 
mold-making  . . . why  we  are  satisfied  with 
nothing  short  of  perfection  . . . why  we  main- 
tain  one  of  the  largest  and  best  equipped  mold- 
making  departments  in  the  industry.  manned 
by  highly  skillcd  and  experienced  craftsmcn: 

We  know  mold-making  . . . and  we  should, 
for  the  men  who  founded  CM  PC  and  are  its 
directing  heads  today  have  been  designers  and 
builders  of  molds  for  a quarter  of  a century. 

That'*  a good  point  to  bear  in  mind  when 
choosing  your  plastic  molder.  And,  remember, 
too,  that  CM  PC  offers  a complete  service  . . . 
designing,  engineering,  mold-making.  molding, 
and  finishing  . . . backed  by  an  organization 


with  over  25  years  of  experience  and  the  largest. 
best  equipped  custom  molding  plant  in  the 
Middle  West. 

You  can  get  action  on  your 
posticar  plans  . . . NOW! 

If  you  "re  thinking  in  terms  of  plastics  for  your  post- 
war  produrt,  ask  for  the  Services  of  a CM  PC  Devel- 
opment Engineer.  Ile  ran  be  of  real  hrlp  to  you  . . . 
by  determining  what  parts  can  be  advantageously 
moldcd  of  plastics  ...  by  helping  in  the  selcrtion  of 
materials  . . . by  putting  at  your  disposal  the  latest 
wartimr  developnients  . . . by  suggrsting  design 
for  most  effective  and  economical  rcsults  ...  by 
making  laboratory  tests,  building  experimental 
molds,  or  building  your  finished  production  molds. 

This  preliminary  work  can  be  done  now.  Thcn. 
when  priorities  are  lifted  you*ll  be  in  line  for  pro- 
duetion  as  soon  as  materials  and  press  rapacity  arr 
available.  Write  today.  Thcre’s  no  obligation. 


CHICAGO 
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P L A S T I C S 


Dyes  Finished  Products 

Wilmington  Chemical  Corp. 

New  York,  N.  Y. 

New  cold-dip  dyes,  with  which  finished  plastics  products 
of  any  size  or  shape  may  be  colored  permanently. 

Marketed  under  the  trade  name  Poly-tint,  the  dyes  will 
prove  a boon  to  plastics  manufacturers  who  heretofore  found 
it  necessary  to  purchase  colored  molding  powders  for  each 
color  required.  Any  ordinary  dipping  kettle  or  tank  may 
be  used.  The  dye  is  employed  just  as  it  is  removed  from 
the  container.  Nothing  is  added;  no  heat  is  required.  The 
finished,  polished  product  is  immersed  in  the  dye  until  the 
desired  shade  is  obtained.  It  is  then  removed,  rinsed  in 
clear  cold  water,  dried,  and  packed  for  shipment. 

When  standard  colored  molding  powders  are  used  it  is 
necessary,  at  the  end  of  each  run,  to  shut  down  all  machinery 
while  the  machines  are  cleaned  in  preparation  for  the  next 
run  of  a different  color.  By  permitting  continuous  operation 
of  all  machines  on  one  transparent,  translucent  or  opaque 
base  material,  such  expensive  shut-downs  can  be  avoided. 
The  dye  may  also  be  employed  as  part  of  a continuous 
operation  merely  by  arranging  the  dipping  tank  at  the  end 
of  the  production  line  so  that  coloration  becomes  the  last 
manufacturing  operation.  At  the  present  time,  the  dye  can 
be  applied  to  the  following  plastics:  methyl  methacrylate, 
cellulose  acetate,  cellulose  acetate  butyrate,  and  ethyl  cellu- 
lose  (131) 


Three-Posl  Hydraulic  Laminaling  Press 

William  Apparatus  Co.,  Inc. 

Watertown,  N.  Y. 

Provides  improved  alignment  of  platens,  thereby  avoiding 
unequal  moldings.  Equipped  with  a Hycon  3-phase,  220  v 
motor-drive  for  uniformly-sustained  high  pressure. 

Capacity  of  the  press  is  50  tons,  full  use  of  which  requires 
a 7"  ram.  A 5"  ram  produces  about  30  tons  at  3000  psi,  with 
correspondingly  more  rapid  travel.  Pumping  capacity  of  the 
unit  is  54  gal  of  oil  per  minute.  The  press  is  also  equipped 
with  110  v a-c  hot  plates  with  Fenwal  thermostat  control 
or  steam-heated  plates  for  steam,  hot  or  cold  water.  Platen 
size  is  12  x 12".  Construction  material  used  is  semi-steel 
casting.  By  means  of  synchronized  hand  handwheels,  5"  of 
rapidly  adjustable  plate  opening  is  available (132) 


Versalile  Punch  Press 

Reimuller  Brothers  Co. 

Franklin  Park,  111. 

Can  also  be  used  as  a pipe  vise, 
tensile  or  compression  and  tensile 
testing  machine  or  a shear  for 
plate  or  rounds,  or  die-set  in  small 
plastics  forming  work. 

Combining  the  features  of  the 
"V”  way  vise  and  the  gap  style 
press  manufactured  by  the  same 
firm,  the  unit  is  a new  precision 
bench  press  of  semi-steel  construc- 
tion. Further  uses  to  which  the 
unit  can  be  adapted  are  marking, 
notching,  riveting,  crimping, 
mounting  samples,  etc. 

Incorporating  “V”  ways  to  elim- 
inate  the  use  of  die  shoes,  the  new 
press  is  designed  for  a more  speedy 
and  efficient  handling  of  many  pro- 
duction jobs.  It  is  made  in  one 
size,  5 ton,  and  has  a 5x6"  platen 
with  7"  of  ram  movement. 

Only  two  levers  are  used  in  the 
hydraulic  foot  control,  one  to  ap- 


ply  pressure  up  to  the  rated  tonnage;  the  other  for  release 
which  has  a two  speed  return.  No  outside  air  lines  or  power 
is  needed  and  unit  is  self  air  eliminating.  Operator’s  hands 
are  free  when  operating (133) 


Plastics  Pre-Heating  Oven 

Despatch  Oven  Co. 

Minneapolis,  Minn. 

Double-end  unit 
designed  original- 
ly  for  phonograph 
manufacturers. 

Purposely  b u i 1 1 
narrow  in  order 
to  fit  easily  be- 
tween  presses,  the 
oven  has  12  slid- 
ing  drawers,  six 
of  which  pull  out 
of  one  end  and  six 
from  the  other, 
permitting  two 
operators  to  use 
the  same  oven  at 
the  same  time 
with  out  interfer- 
ing  with  each 
other. 

The  unit  can  preheat  preforms  such  as  are  used  in  com- 
mercial  molding  plants.  It  is  electrically  heated,  has  forced- 
air  circulation  to  insure  uniformity  of  temperature  within 
4°  F in  all  sections  of  the  chamber,  and  has  a stand  to  bring 
the  oven  to  proper  working  level (134) 


Non-slip  Flooring 

Miracle  Adhesives  Corp. 

Newark,  N.  J. 

Non-slip  plastics  floor  coating  which  may  be  put  down 
over  old  wood,  concrete  or  steel  floors.  Designed  to  meet 
the  need  for  an  absolutely  foolproof-fireproof-slipproof  coat- 
ing for  gun  platforms,  stair  tread,  engine  room  floors,  and 
many  other  areas  on  ships,  tanks,  etc.;  for  floors  of  gliders, 
for  step  plates  on  planes  carrying  parachute  troops,  and 
for  ramps  and  other  areas  such  as  wing  walks,  etc.,  this 
material  was  released  a few  months  ago  for  civilian  use 
and  installations  have  been  made  in  such  plants  as  foundries, 
oil  plants,  dairies,  bakeries,  on  trains,  trolleys,  busses,  on 
stairways,  ramps,  residence  steps,  cellar  floors. 

Material  is  known  as  R-Mir-Dek,  is  available  in  colors 
and  can  be  put  down  at  the  close  of  plant  operations  one 
night  and  walked  on  the  following  morning (135) 


To  simplify  for  our  readors  the  task  of  obtaining  de- 
tailed  information  regarding  the  new  products,  proc- 
esses  and  trade  literature  described  herein,  PLASTICS 
offers  the  prepaid  postcard  inserted  here. 

In  rapidly-moving  times  such  as  these,  keeping  up 
with  every  latest  development  in  one's  field  is  a "must." 
War's  insatiable  demand  for  swifter  production,  ond 
the  competitive  drive  toward  lower  manufacturing 
costs  require  that  all  avenues  leading  to  a solution  of 
these  problems  be  explored  thoroughly. 

Each  item  in  this  section  is  keyed  with  a number, 
which  should  be  entered  on  the  postcard  to  facilitate 
identifying  the  exact  product,  process  or  publication 
about  which  information  is  desired. 
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Compact  Circuit  Breaker 

Westinghouse  Electric  and  Mfg.  Co. 

E.  Pittsburgh.  Pa. 


A new  100-amp 
De-ion  circuit  break- 
er which  requires 
less  space  and  per- 
mits  lighter  struc- 
tures  for  distribution 
panelboards,  built-in 
applications  and  bus 
duct  plug-ins.  Equip- 
ment  of  this  type  is 
used  on  electronic 
heating  units. 

All  ratings  are 
available  in  one  com- 
pact breaker  with 
uniform  pole  spac- 
ings  and  terminal 
arrangement,  provid- 
ing  complete  inter- 
changeability  between 
ratings.  The  new  F 
Frame  pcrmits  for  the  first  time  a 100-amp,  600-v  a-c  or 
250-v  d-c  breaker  in  the  same  space  formerly  required  by 
the  50-amp,  600-v  a-c  or  250-v  d-c  rating (136) 


Inhibils  Wool  Shrinkage 

American  Cyanamid  Ca 
New  York,  N.  Y. 

A shrinkage  control  method  for  wool  which  retains  the 
original  appearance  of  the  fabric  and  protects  it  against  re- 
pcated  laundcring  and  dry-cleaning  is  provided  by  a new 
synthetic  resin  manufacturcd  by  American  Cyanamid  Co.  and 
trade  marked  under  the  name  Lanaset. 

I.anaset,  a mclamine  resin,  has  already  been  tested  with 
succets  by  a number  of  leading  mills  and  finishers.  It 


stabil izes  wool  and  wool-blends  without  affecting  their  ab- 
sorbency  and  other  normal  charactcristics.  Traditional 
chemical  methods  for  controlling  shrinkage  aetually  alter 
the  wool  and  destroy  some  of  its  valuable  properties. 

Lanaset  also  reduces  felting,  and  prevents  pilling  and  fuzzing, 
provides  a much  higher  resistance  to  alkali  than  untreated 
wool  possesses. 

The  fabric  is  passed  through  an  aqueous  bath  containing 
the  resin,  and  squeezed  uniforraly  through  a mangle,  dried 
and  heat  cured.  Washing  removes  surface  resins (137) 


T il 


X-ray  Spectromeler 

North  American  Philips  Co. 

New  York,  N.  Y. 

A Geiger  - counter 
X-ray  spectrometer, 
the  latest  addition  to 
the  Norelco  line  of 
industrial  X-ray 

equipment  .S 

The  unit  provides  ' 

an  extremely  accu- 
rate  method  for 
measuring  distribu- 
tion and  intensities 
of  X-ray  reflections. 

For  certain  applica- 
tions, it  has  some 
advantage  over  con- 
ventional  diffraction 
procedure  which  en- 
tails  exposure  and 
development  of  film 
besides  measurements  and  computations.  The  spectrometer 
provides  a rapid  method  for  directly  determining  location 
and  intensity  of  diffractcd  rays.  Quantitative  analyses  of 
mixtures  can  be  obtained  in  a matter  of  minutes.  X-ray 
diffraction  analysis  has  almost  unlimited  fields  of  application 
in  chemical  and  metallurgical  industry (138) 


PLASTIG 

MOLDING 

With  the  £tatnp  ctf 

^hdii)i4ualitif 

Youve  hoard  it  said  that  "Every  business 
is  but  the  lengthened  shadow  of  one  man." 
That  is  of  particular  importance  in  your 
choice  of  a molder  for  that  vital  produet  of 
yours. 

You'11  recognize  that  molded  plastics  by 
MARTINDELL  bear  the  unmistalcable  stamp 
and  seal  of  a master  craftsman — a man  who 
knows  the  business  "from  A to  Z." 

In  plastic  molding  expericnce  is  the  price- 
less  asset.  You  may  submit  your  samples 
or  blueprints  to  us  with  complete  confidence 
that  they  will  receive  a c are  ful  appraisal, 
and  li  plastics  is  the  logieal  material,  you 
may  safely  leave  the  completion  of  your 
order  in  our  hands. 
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Ghemaco  Polystyrene 

Chemaco  Corp. 

Berkeley  Heights,  N.  J. 

Presents  full  data  concerning  the  company’s  new  polystyrene 
molding  material  for  injection  and  extrusion.  The  material 
can  also  be  compression  molded. 

Chemaco  polystyrene  is  available  in  an  unlimited  range  of 
colors  from  a brilliant,  water-clear  crystal  to  the  darkest 
opaques;  has  a specific  gravity  of  only  1.05;  and  is  marked 
by  negligible  water  absorption  Dimensional  stability  is 
described  as  extraordinary. 

Possible  uses  extend  throughout  the  architectural,  auto- 
motive,  aircraft,  electrical,  medical,  chemical,  radio  and  com- 
munications, refrigeration,  container,  dispenser,  novelty,  optical, 
and  premium  fields (139) 


Bonding  Elaslomeric  Resins 

Carbide  & Carbon  Chemicals  Corp. 

New  York,  N.  Y. 

A summary  of  standard  methods  for  bonding  Vinylite  resin 
compounds.  Also  contained  in  the  16-page  booklet  are  a gen- 
eral study  of  the  adhesive  materials  employed,  and  details  of 
formulae  and  methods  for  bonding  Vinylite  plasticized  sheeting 
to  itself,  to  metal,  ceramic  surfaces,  leather,  wood,  concrete, 
wallboard,  cloth  and  miscellaneous  materials (140) 


Plaslic  Protective  Clothing 

Resistoflex  Corp. 

Belleville,  N.  J. 

A 16-page,  two-color  catalog  on  F eathervueight  and  heavy 
duty  protective  garments  made  by  the  company  from  its  sol- 
vent-proof  transparent  plastic,  Compar.  The  clothing,  which 
protects  workers  whose  duties  bring  them  in  contact  with 
grease,  oil,  organic  solvents,  gas  fumes  or  dust,  include  gloves, 
cap  with  attachable  snood,  tie-around  head  kerchief,  Feather- 
weight  sleeveless  apron,  Featherweight  smock,  transparent  and 
lined  sleeve  guards,  and  compounds  to  make  shoes  impervious 
to  oils  and  solvents.  All  the  items  are  impervious  to  organic 
solvents,  afford  protection  against  dermatitis  and  folliculitis, 
oil,  grease  and  dust. 

The  catalog  also  includes  a section  on  cleaning,  maintenance 
and  repair  of  Resistoflex  garments  (141) 


Infra-Red  Equipment 

Fostoria  Pressed  Steel  Corp., 

Fostoria,  O. 

A brochure  dis- 
playing  the  new 
designs  in  Evenray 
equipment  which  the 
company  developed 
to  insure  economical 
utilization  of  infra- 
red  energy  in  dry- 
ing,  baking,  preheat- 
ing  and  dehydrating 
processes. 

The  accompanying  drawing  shows  the  floor-type  in- 
stallation,  stationary  or  portable.  All  units  produced  by 
the  firm  are  described  as  featuring  wide  flexibility  of  tunnel 
contours,  adaptability  to  all  production  line  needs,  low-cost 
maintenance,  channel-enclosed  wiring,  accommodation  for 
wide  range  of  source  sizes  and  wattages,  maximum  reflec- 
tion  of  rays,  shielding  of  work  from  drafts,  dust  and  glare. 
Evenray  systems  may  be  suspended  from  the  ceiling  or 


wall (142) 

DECEMBER  1944  89 


The  ability  to  create  designs  that  are 
practical  as  well  as  artistic  and  distinc- 
tive  has  given  the  House  of  Plastics 
leadership  in  its  special  field. 

Complementing  the  versatility  of  its 
Creative  genius  the  House  of  Plastics, 
through  its  highly  trained  organization, 
is  noted  for  its  unusual  skill  and  capacity 
for  transmitting  design  into  production 
on  a volume  basis. 

The  keynote  throughout  is  high  qual- 
ity  and  unique  conception.  This  is  ex- 
emplified  in  a wide  array  of  finished 
articles  including  display  and  store  fix- 
tures,  furniture  speciaities  for  home  and 
office,  cosmetic  containers,  decorative 
items  and  miscellaneous  art  objects — in 
addition  to  many  new  industrial  appli- 
cations  which  are  now  being  planned  by 
us  for  postwar  uses  of  an  imposing  list 
of  clients. 

If  you  are  interested  in  investi- 
gating  the  possibilities  of  fabri- 
cated  plastics  as  applied  to  a spe- 
cial production  problem  of  yours, 
please  feel  free  to  write  us.  We'll 
be  glad  to  give  you  the  benefit 
of  our  experience  and  suggestions 
without  obligation. 


SPEC IALISTS  IN  DESIGN  AND  FABRICATION 


1720  EUCLID  AV ENUE,  CLEVELAND  15,  OHIO 


PLASTIC  MOLDING 
by  0.  A.  Døerle. 

A good  basic  handbook  for  persons  desiring  to  make  a 
systematic  study  of  the  problems  of  molding  and  plant  manage- 
ment, this  volume  covers  not  only  the  techniques  of  com- 
pression,  injection  and  other  types  of  molding,  but  also  gives 
the  solution  to  many  production  and  managerial  problems 
encountered  in  the  industry. 

Among  these  are  die  design,  cost  control  and  accounting, 
selecting  the  proper  materials  for  certain  applications,  custom 
and  proprietary  molds  and  future  applications  in  building 
construction,  fumiture,  automotive  industry  and  aeronautics. 
Heatronic  molding  and  jet  molding  are  evaluated. 

Of  particular  interest  is  the  chapter  entitled  ‘‘Questions  and 
Answers,”  in  which  numerous  miscellaneous  problems  are 
taken  up;  for  example:  ‘‘Can  changes  in  design  be  made 
after  a production  mold  is  completed?”  “Is  it  possible  to 
mold  dissimilar  parts  in  the  same  compression  mold?”  and 
"When  thrcaded  scctions  are  included  in  a design  of  a molded 
piece,  are  there  any  distinct  benefits  to  be  derived  in  using 
inserts,  or  is  it  just  as  advantageous  to  have  the  threaded 
part  incorporated  in  the  mold?” 

Gear,  simplified  wording  distinguishes  this  book  from  many 
written  in  technical  fields. — Chemical  Publishing  Co.,  Inc., 
Brooklyn,  N.  Y.  196  pagcs,  $3 JO. 


SYMPOSIUM  ON  PLASTICS 

by  th»  American  Society  for  Teitinq  Materials. 

Sixteen  technical  papers  prepared  by  outstanding  authorities 
provide,  in  this  condensed  form,  extensive  data  on  important 
problems  in  the  field  of  plastics.  A special  section  entitled 
“Summary  of  Properties,  Uses,  and  Salient  Features  of 
Families  of  Plastics”  gives  interesting  and  authoritativc  infor- 
mation on  their  applications  and  properties. 

The  symposium  was  arranged  by  the  Philadelphia  District 
Committee,  ASTM,  and  the  papers  were  carefully  reviewed 
and  edited  by  leaders  in  plastics  technology.  In  the  first  section 
topics  covered  include  heat  resistance  of  laminated  plastics, 
effect  of  environmental  conditions  on  the  mechanical  properties 
of  organic  plastics,  diffusion  of  water  through  plastics,  stiff- 
ness  and  brittleness  properties  of  nonrigid  vinyl  chloride- 
acetate  resin  compounds,  and  then  follow  extensive  contribu- 
tions  covering  behavior  of  plastics  under  repeated  stress,  and 
testing  in  connection  with  the  development  of  strong  plastics 
for  aircraft. — 200  pages.  Blue  cloth  binding,  $2;  heavy  Paper 
cover,  $175. 

• 


MODERN  WOOD  AOHESIVES 
by  T.  D.  Perry.  ... 

It  is  significant  that  the  author  apologizes  in  the  preface 
for  søeming  to  have  given  exceptional  emphasis  to  the  syn- 
thetic  resin  adhesives.  This,  he  explains,  is  due  to  the  fact 
that  “the  acknowledged  importance  of  this  group  of  adhesives 
gives  a substantial  and  adequate  background  to  such  a position.” 
Illustrations  and  specific  technical  data  are  profuse,  and 
every  effort  is  made  to  define  and  clarify  all  terminology  em- 
ployed  in  the  field.  Considerable  space  is  devoted  to  the 
rubber-bag  molding  techniques. 

Chapter  headings  include  “Methods  of  Comparing  Glues," 
“Glue  Mixing  and  Spreading  Equipment,"  "Pressure  in  Gluing,” 
“Adhesion  Secured  by  Heat,”  “Redriers  for  Glue  Solyents,” 
“Impregnation,”  and  "Glue  Testing.” — Pitman  Publishing 
Corp.,  New  York,  PI.  F.,  208  pagcs,  $3. 
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-FOR  ELECTRICAL  AND  INDUSTRIAL  USES 


HIGH  TENSILE  STRENGTH 
HIGH  DIELECTRIC  VALUE 


Of  e>|HTul  intrrest  for  Ihe 
molding  of  rlrrtriral  upplUn- 
rm,  ineululor».  knobs, 

*orkrU,  rir. 

Allraclire  Nalural  Color, 
Holden  Brown  50%  — In- 
r mase  in  AU  Slrenglh 
Idelnn — Obloined  in  Istmi- 
nateti  and  Pilled  Pormtt 


WE  OFFER  INDUSTRY— 


Exhibits  Feature  SPI  Fall  Conference 

Displays  of  hundreds  of  plastics  items  that  have  con- 
tributed  to  the  superiority  of  Allied  arms  and  equipment 
were  an  outstanding  element  of  the  SPI  Fall  Conference 
held  at  the  Waldorf-Astoria  Hotel,  New  York,  Nov.  13-14. 

Characterized  by  an  emphasis  on  group  meetings,  the 
conference  offered  each  branch  of  the  industry  to  discuss 
its  special  problems.  Sessions  were  held  by  the  button 
manufacturers,  extruders,  injection  molders,  compression 
molders,  fabricators  and  machinery  producers. 

On  the  day  preceding  the  conference  a forum  on  plastics 
in  the  building  field  was  held  by  the  Technical  Committee 
of  the  New  York  chapter,  American  Institute  of  Architects 
with  the  SPI  at  the  hotel,  with  George  K.  Scribner,  presi- 
dent of  the  SPI  and  the  Boonton  Molding  Co.,  presiding. 

St.  Louis  SPE 

At  the  recent  St.  Louis  SPE  meeting  held  in  the  Forest 
Park  hotel,  C.  F.  Marschner,  manager  Plastics  Division, 
Consolidated  Water  Power  & Paper  Co.,  Wisconsin  Rapids, 
Wis.,  spoke  on  “Production  and  Standards  for  High  Strength 
Paper  Base  Laminates,”  illustrating  his  subject  with  slides. 

Mr.  Marschner  brought  out  the  possibilities  of  the  large 
size  one-piece  paper-base  laminates  that  are  possible  through 
low-pressure  molding. 

Chicago  ASME 

“Choosing  the  Plastic  Material"  was  the  title  of  a talk 
given  by  William  O.  Black,  chief  chemist,  Chicago  Molded 
Products  Co.,  at  a recent  meeting  of  the  ASME,  Chicago 
section,  accompanied  by  a sound  motion  picture,  “This 
Plastic  Age.” 


Textile-Resin  Committee 

The  ASME  subcommittee  on  dyeing,  bleaching  and 
finishing  (D-13)  has  formed  a committee  on  the  identifica- 
tion  of  resin  finishes  for  textiles,  headed  by  Frank  Brennan 
of  the  United  States  Testing  Co.  Other  members  are  J. 
Edward  Lynn,  American  Cyanamid  Co.;  James  A.  Steven- 
son,  Bradford  Dyeing  Association;  Dr.  Edwin  C.  Dreby, 
Scholler  Bros.;  Earl  D.  McLeod,  Arnold  Hoffman  & Co.; 
Eimer  H.  Rossin,  Monsanto  Chemical  Co.;  Ens.  John  H. 
Merscher,  Naval  Clothing  Depot,  Brooklyn;  J.  H.  Carlitz, 
Industrial  By-Products  Research  Co.;  and  J.  Phragmen, 
United  Merchants  & Manufacturers  Management  Corp. 

SPE  Secretary-Treasurer 

L.  S.  Shaw,  Plastic  Industries,  has  been  named  secretary 
and  treasurer  of  the  SPE,  succeeding  John  H.  Deere  of 
Santay  Corp.,  Chicago,  who  resigned.  Mr.  Shaw,  also 
president  of  the  SPE’s  Cleveland  chapter,  automatically 
becomes  a member  of  the  National  Board  of  Directors. 
His  appointment  changes  the  location  of  SPE  national 
headquarters  from  Chicago  to  3262  Lansmere  Rd.,  Cleve- 
land 22,  O. 

New  ASTE  Office 

The  ASTE  has  established  its  national  office  in  the 
Penobscot  Building,  Detroit  26,  Mich.  The  consistent 
growth  of  the  society  since  its  founding  in  1932,  until  it 
now  numbers  more  than  16,000  tool  engineers,  has  resulted 
in  the  expansion  of  facilities  necessitating  the  change. 


THE  CONPLETE  SERVICE 

THE  day  draws  ne  ar  when  industry  will  need  the 
able  assistance  of  engineering  companies  who 
have  proved  themselves  versatile  in  the  design  of 
war  material  tools,  machines  and  equipment,  to  help 
in  the  design  of  peacetime  products  and  production 
equipment.  We  are  proud  to  announce  that  we  have 
prepared  for  the  eventuality  and  in  addition  offer  in- 
dustry this  complete  service. 


• PRODUCT  DESIGN 

Creating  illustratively  or  through  the  medium  of  mod- 
els,  incorporating  suggestive  applications  of  new 
materials  available  to  suit  the  technical  or  physical 
nature  of  your  product. 


• PRODUCT  ENGINEERING 

Engineering  layouts,  engineering  drawings,  produc- 
tion drawings  and  tracings  prepared  to  suit  your 
production  needs. 

• TOOL  DESIGNING 

Processing,  machine  tools,  jigs,  fixtures,  gauges  and 
all  necessary  appliances  needed  to  accurately  pro- 
duce  your  product. 

• MACHINE  DESIGNING 

Light,  heavy,  automatic  and  special  machinery  to 
suit  your  particular  requirements. 


• TEST  EQUIPMENT 

Designing  special  mechanical,  electrical  or  radio 
equipment  to  suit  your  specifications. 


• PRODUCTION  ILLUSTRATING 

Physical  diagrams,  isometric  and  perspective  pen  and 
ink  illustrations  on  tracing  cloth  or  equivalent  for 
prints  used  in  production. 


• TECHNICAL  ILLUSTRATING 

Perspective  pen  and  ink  illustrations,  wash  drawings 
and  retouched  photos  for  technical  manuals,  main- 
tenance  books,  instruction  sheets  and  other  technical 
material  necessary  in  your  business. 


• IF  YOU  ARE  INTERESTED  IN  THE  COMPLETE  SERVICE  OR  ANY 
PART  THEREOF.  DO  NOT  FEEL  OBLIGATED  TO  CALL  ON  US.  WE  WILL 
BE  GLAD  TO  SEND  OUR  REPRESENTATIVE  TO  DISCUSS  WITH  YOU  THE 
PARTICULARS  REGARDING  THIS  SERVICE  AND  YOUR  PROBLEM. 


DESIGN  SERVICE  CO. 

3 William  Street  Ncwark,  New  Jersey 

Tel.  M Arket  2-4310 

NEW  YORK  DIVISION 

120  Liberty  Street  New  York,  N.  Y. 

Tel.  BEekman  3-5311 
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Plastics  Star  at  Packaging  Show 

The  importance  of  plastics  in  the  field  of  packaging  was 
brought  home  to  the  more  than  800  members  of  the  Packag- 
ing Institute  attcnding  its  annual  conference  in  New  York 
on  Nov.  1-2,  when  no  fewcr  than  five  of  the  13  papers 
formally  presented  there  dealt  with  plastics  films,  coatings, 
laminations  and  closurcs. 

One  of  the  outstanding  talks  given  was  that  by  George 
K.  Scribner,  president  of  the  SPI  and  the  Boonton  Molding 
Co.,  on  a new  method  for  testing  the  strength  of  molded 
closures.  Excerpts  from  his  paper  follow: 

“The  regular  method  of  testing  cap  enclosures  duplicates 
the  application  of  the  cap  to  the  bottle  and  merely  involves 
screwing  it  tighter  and  tighter  until  the  cap  breaks.  The 
torque  applied  at  the  time  of  break  is  either  measured 
directly  in  inch  pounds  or  set  up  on  a comparative  index. 

“The  apparatus  we  have  used  for  this  purpose  is  simply 
a steel  pin,  which  duplicates  the  bottle  thread,  a chuck  to 
engage  the  outside  of  the  cap,  and  a hand  wheel  attached 
through  a torsion  device  to  the  chuck.  As  the  hand  wheel 
is  turned,  the  cap  is  tightened  on  the  pin  and  a small  indi- 
cator  shows  the  amount  of  pressure  applied.  The  point  at 
which  the  indicator  stopped  necessarily  indicated  the  strength 
of  the  cap,  at  least  on  an  index  if  not  absolutely. 

"This  would  seem  to  be  a perfectly  fair  way  of  testing 
the  caps  until  you  realize  one  thing.  The  reason  the  cap 


breaks  is  because  the  thread  of  the  cap  is  siiding  down  on 
the  thread  of  the  glass  with  a result  very  much  like  a 
wedge  being  driven  between  the  top  of  the  cap  and  the 
side  walls  of  it,  tending  to  tear  the  top  off.  The  difficulty 
arises  when  the  wedge  has  grease  on  it,  for  it  will  then 
translate  an  infinitely  greater  propertion  of  the  applied 
torsion  to  the  strain  factor  that  tends  to  break  the  cap. 

"If,  on  the  other  hand,  the  surface  of  the  thread  in  the 
cap  or  the  surface  of  the  thread  in  the  glass  were  rough, 
a great  deal  of  that  applied  force  would  be  eaten  up  in 
friction  between  these  two  parts,  and  the  strain  would  be 
proportionately  less. 

“This  means  that  if  an  inspector  happens  to  put  his  hand 
on  the  steel  pin  on  which  the  cap  is  threaded  for  the  test 
enough  grease  would  be  Uken  off  his  hand  to  lower  the 
apparent  strength  of  the  cap,  as  indicated  on  the  torsion 
tester,  as  much  as  50%.” 

After  experimenting  for  a few  years,  he  added,  the  com- 
pany finally  decided  that  torque  testing  machines  did  not 
actually  simulate  the  pressure  of  the  contents  of  the  bottle. 
The  natural  way  to  do  this  was  a pivoted  lever,  like  an 
ordinary  bar  scale,  on  which  he  could  move  out  a weight, 
and  as  it  moved  out  a measurable  pressure  would  be  ex- 
erted  on  the  inside  surface  of  the  cap.  This  worked  very 
well  and  he  was  able  to  set  up  a scale  of  values  which 
would  not  be  affected  by  the  condition  of  the  pin  on  which 
the  cap  was  screwed  "This,”  he  declared,  "took  away 


THE  NEW  MASSIVE  MODEL  63  PRODUCES 
PREFORMS  3"  DIAMETER,  HAS  A 3"  DIE 
FILL  AND  APPLIES  73  TONS  PRESSURE 

This  rugged  preform  prass  with  its  heavy  duty,  one-piace  east 
staal  main  frome  will  produca  odd  shopas  as  wall  as  round 
preforms.  The  pressure  applied  by  both  top  and  bottom  punches 
result»  in  more  solid,  danse  preforms,  which  hava  lass  tandancy 
to  crumble  or  break  during  handling.  This  new  Modal  65  prass 
is  built  to  safely  withstand  high  pressures  of  up  to  75  tons  at 
top  produetion  efficiency. 

Choice  of  a complete  size  range  of  machines  in  both  singla  punch 
modals  and  multiple  punch  rotaries  is  also  available. 
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from  the  question  of  the  strength  of  the  cap  any  question 
of  the  irregularities  involved  in  the  bottle,  because  we  felt 
we  had  a right  to  assume  that  the  cap  must  have  certain 
intrinsic  strength  regardless  of  such  irregularities. 

“We  have  found  out  a few  things  that  are  very  helpful 
in  chasing  down  breakage  complaints.  We  know  definitely 
that  there  is  a band  of  caps,  say  from  400  index  up,  which 
will  work  satisfactorily  on  even  the  fastest  machines;  that 
from  350  to  400  the  cap  will  be  amply  strong  to  operate 
on  the  90  per  min  machines  but  there  will  be  a breakage 
of  about  3%  on  the  120  per  min  machines.  Then  there  is 
a band  from  300  to  350  which  practically  cannot  be  broken 
by  hand  at  any  time.  The  fact  that  the  cap  will  break  on 
the  fast  machine  is  due  to  the  extreme  difficulty  of  over- 
coming  the  inertia  of  the  rapidly  revolving  chuck  at  such 
high  speeds. 

“The  molded  closure  has  so  conclusively  proved  its 
ability  over  the  years  to  dress  up  a package  and  present  it 
in  an  appealing  way  to  the  public  that  it  is  certainly  here 
to  stay,  in  spite  of  the  relative  difference  in  cost  between 
it  and  the  mefal  closure.  This  difference  in  cost  may  look 
to  be  pretty  big  when  you  consider  a million  caps  but  it  is 
very  small  when  you  consider  the  cost  per  package.  A third 
of  a cent  is  certainly  not  much  on  a bottle  of  wine  or 
whiskey  which  seiis  for  anything  from  $1  up  to  $6  or  $7, 
but  two  bottles,  one  with  a molded  closure  and  one  with  a 
metal  closure,  placed  side  by  side,  will  soon  demonstrate 
which  one  will  be  sold  off  the  shelves  first.” 

Saran  and  Geon  coatings  and  films  were  discussed,  respec- 
tively,  by  Frank  J.  MacRae,  Plastics  Development  Division, 
Dow  Chemical  Co.  and  M.  S.  Moulton,  technical  service 
engineer,  Chemical  Division,  The  B.  F.  Goodrich  Co. 

Karl  E.  Prindle,  director  of  product  development,  The 
Dobeckman  Co.  discussed  papers  laminated  with  hot  melt 
adhesives,  modified  wax  laminated  cellophane,  and  alumi- 
num  foil  with  heat  sealing  coating  on  the  inside  and  lami- 
nated with  cellulose  acetate  on  the  outside. 

“Modified  Wax  Coatings,  Synthetics  and  Blends”  was 
the  subject  of  a talk  by  M.  T.  Rogers,  manager,  Packaging 
Division,  Dewey  & Almy  Chemical  Co.  Mr.  Rogers  said 
there  was  need  for  better  bag  laminating  materials,  and  pre- 
dicted  an  important  role  for  protective  coatings  of  various 
kinds  of  papers  as  well  as  for  coatings  applied  to  cartons 
after  they  have  been  packed. 


Success  of  Beetle  cements  in  the  famous  DeHavilland 
Mosquito  plastics-plywood  bomber  points  the  way  to  many 
new  possibilities  in  the  woodworking  fields,  according  to  the 
manufacturer  of  the  cements,  American  Cyanamic  Co.,  New 
York.  Composite  structures,  assembled  with  safety,  econ- 


In  assembling  the  sealing  door  of  a bulkhead  in  the  fuselage 
of  the  DeHavilland  "Mosquito"  bomber,  "Beetle"  cement,  de- 
veloped  especially  for  wooden  aircraft,  is  applied  to  the  top 
surface  of  the  rib-like  form  before  the  skin  surface  is  added 


H0W  AGA  MOLDED 


X 
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PROTECT  LIVES  AT 
FRONT  LINE  LANDING  STRIPS 


At  even  remote  temporary  air  bases,  the  AAF  pilot  is  now 
guided  to  his  three  point  landing  by  ingenious  signalling  pro- 
vided  through  AGA  tri-color  lenses.  This  new  plastic  lens  de- 
velopment måkes  effective  use  of  color — separated,  directional 
light  beam — guiding  lights  to  keep  our  airborne  fighters  always 
on  the  beam  to  safe  landings. 


Flash  The  GREEN  LIGHT 
On  Peacetime  Lighting 


Imagine  what  these  new  features  can  mean  to  your  peacetime 
product: 


Fligher  light  transmission  . . . greater  strength  . . . 50% 
lighter  weight  . . . unlimited  color  range  . . . multi-colored 
lenses  . . . sharply  controlled  directional  lighting. 

No  matter  what  your  use  of  lighting  or  transparencies,  these 
are  good  reasons  why  AGA's  method  of  molding  craftsman- 
ship  points  the  way  to  peacetime  product  advance. 
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‘ Lacking  Precision  In 
All  Were  Lost  . . . . ” 


The  Matter 


Addison 


PRECISION  injection  molding 

achieved  in  this  plastic  detonator  cap 


container: 


Perfect  cloaurc,  wilh  eorreel  leniloR  lo 
prcvral  ar  r i den  lai  opening. 

Esset  dimenalon  and  depth  gauge 
Tranaparenrf 

Watcrproof,  Shork-proof  and  Warp* 
proof  quallliea 

KIKK  engineering,  from  design 
to  final  injection  molding,  has 
accomplished  a hitherto  well- 
nigh  impossible  feal.  Detonator 
cap  containers  are  vital  equip- 
ment — and  tliis  practicallv  inde- 
structible  plastic  container  is  a 
time-saver,  a trouble-saver,  a 
li/e-saver . . . produced  by  KIKK 
many,  many  times  faster  than 
now  out-dated  containers  of 
other  materials  were  made.  Per- 
haps  KIKK  Plastic  Engineering 
can  lielp  you  solve  your  produc- 
tion  problem  ...  «rite  us  . . . 

no  obligation. 


molded 
plastic  i 
l>y  Kirk 


TO  YOUR  PROBLEM 

The  secret  of  success  in  plaslics  is  in  knowing 
the  right  plastic  lo  use  for  the  job  at  hand. 
Many  items  are  practical  lo  make  in  plastics 
for  those  who  have  the  "know  how."  o Your 
work  at  Magnetic  Plastics  is  cusiom  moulded 
from  plastics  best  suited  for  the  job.  • Ask 
us  lo  help  you  see  what  plastics  can  do  in 
your  business.  Just  send  photo,  sample  or 
specifications,  and  we'll  tell  you  quickly 
if  it  can  be  made  in  moulded  plastics. 


THE  MAGNETIC  PLASTICS  CO. 

1900  EUCIID  BIDG.  • CLEVELAND  15,  OHIO 


onty  and  speed,  can  be  built  which  are,  weight  for  weight 
stronger  than  steel. 

Beetle  cements  are  cold-setting  urea  resin  adhesives  par- 
ticularly  suited  to  assembling  gluing  where  coraplex  shapes 
prohibit  perfect  joining  and  where  high  pressures  are  not 
applicable  to  insure  uniformly  thin  glue  lines.  They  also 
fil!  gaps  and  slight  variations  occurring  in  wood,  and  are 
unaffected  by  exposure  to  severe  weather  conditions. 

Beetle  cements  differ  from  other  urea  formaldehyde 
resins  in  that  they  are  said  to  eliminate  crazing.  Unlike 
casein,  vegetable  and  animal  glues,  which  attain  bonding 
strength  by  loss  of  water  to  the  wood  and  the  air,  these 
cements  set  by  polymerization,  requiring  a certain  amount 
of  water  throughout  the  reaction,  thus  making  it  advisable 
to  use  wood  which  is  not  too  dry. 


OPA  now  permits  producers  of  synthetic  resins  contain- 
ing  more  than  50%  gum  rosin  to  apply  for  price  increases 
if  they  cannot  maintain  produetion  at  present  ceilings. 
Polyethylene,  relatively  restricted  to  military  use,  has  been 
placed  under  control  of  M-300.  Small  order  exemption  for 
experimental  use  has  been  raised  from  5 to  25  pounds. 
Announcing  reduetion  of  small  order  exemption  from 
10,000  to  2,000  pounds,  WPB  predicted  there  would  be 
drastic  reduetions  in  the  use  of  urea  and  melamine  resins  for 
eivilian  produets.  Adipic  acid,  used  for  nylons,  plasticizers, 
insulating  resins,  and  sealing  compounds  for  gasoline  tanks, 
has  been  allocated  virtually  exelusively  for  military  require- 
ments,  and  has  been  transferred  to  Order  M-300.  Phthalic 
alkyd  resins  have  been  placed  under  M-300,  which  is  ex- 
pected  to  expedite  deliveries  of  these  materials  for 
military  uses. 

• 

A new  resinous  coating  known  as  allyl  starch,  which  has 
extreme  resistance  to  organic  solvents,  acids,  alkalies  and 
other  corrosive  agents,  heat,  gasoline,  oil,  acetone  and  other 
liquids,  has  been  developed  by  the  U.  S.  Department  of 
Agriculture,  Bureau  of  Agricultural  and  Industrial  Chent- 
istry,  Eastern  Regional  Laboratory,  Philadelphia. 

Developed  from  sugars  and  starches  of  farm  crops,  and 
used  for  textile  coatings,  the  material  is  easily  applied,  is 
transparent,  has  a high  gloss,  a hard  surface  and  high  flexi- 
bility.  It  is  produesd  by  treating  starch  with  allyl  chloride 
or  allyl  bromide. 

• 

Union  Carbide  and  Carbon  Corp.  announces  formation 
of  a Plastics  Group  which  brings  together  many  activities 
of  the  firni  that  are  relatcd  either  to  the  manufaeture,  com- 
pounding  or  sale  of  synthetic  resins  and  plastic  produets. 
This  step  has  been  taken  to  co-ordinate  the  technical  knowl- 
edge,  sales  engineering,  research,  produetion  and  distribu- 
tion  methods  for  all  plastics  and  resinous  produets. 

Bakelite  Corp.  will  carry  on  the  integrated  sales  activities 
of  the  new  group. 

• 

Michigan  Molded  Plastics,  Inc.,  custom  molders,  have 
opened  several  new  ficld  and  branch  offices,  as  follows: 
Detroit,  Mich.,  James  T.  Libbey;  Moline.  111.,  L.  R.  Chris- 
tiansen; Dayton,  O.,  VV.  E.  Campbell;  Kansa>  City,  Mo., 
E.  W.  McGrade;  and  Buffalo,  N.  Y.,  Charles  Larkin  II. 

• 

The  OPA  plans  to  undertake  a study  of  the  costs  of 
plastics  and  impregnated  woods  in  comparison  with  stand- 
ard materials,  in  accordance  with  a recommendation  made 
by  its  Comraercial  and  Public  Wooden  Furniture  Industry 
Advisory  Committee. 

• 

The  U.  S.  Forest  Laboratory,  Madison,  Wis.,  has  devel- 
oped a plastic  made  frotn  laminated  Alder  wood.  The 
material  has  great  density,  weighing  nearly  half  again  as 
much  as  water,  and  is  described  as  warp-proof  and  prac- 
tically  fireproof.  The  board  can  be  sawed,  drilled  and 
threaded;  will  take  any  color  of  dye  successfully,  and  can 
be  given  a smooth  finish,  high  polish  and  gTeat  strength  by 
treating  the  two  outer  layers  with  phenot  resins.  The  Alder 
plastics  has  resisted  as  much  as  40,000  v. 
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Lyle  M.  Geiger,  former  acting  direcfor  of  research,  has 
been  appointed  director  of  research  for  The  Neville  Co.  His 
work  in  the  company  has  been  in  synthetic  resins,  soivents 
and  oils  used  in  various  grades  of  rubber  and  rubber  Prod- 
ucts, as  well  as  in  broadening  the  application  of  the  Nevillac 
resins  and  plasticizing  oils. 


Lyle  M.  Geiger  G.  W.  Whitehead  I.  E.  Trainer 


J.  E.  Trainer,  vice-president  in  charge  of  production  at 
the  Firestone  Tire  and  Rubber  Co.,  has  received  an  Army 
Ordnance  citation  for  distinguished  service.  This  award 
is  a result  of  his  work  as  assistant  chairman  of  the  Inter- 
mediate  Caliber  Anti-Aircraft  Carriage  Industry  Integrating 
Committee  since  January,  1943. 


George  W.  Whitehead,  a member  of  the  Thermoplastic 
Sub-Committee,  SPI  and  American  Chemical  Society, 
will  serve  in  a sales-engineering  capacity  for  the  Plastic 
Molding  Machinery  Division  of  Improved  Paper  Machinery 
Corp. 

He  was  previously  connected  with  the  Hercules  Powder 
Co.  and  the  Monsanto  Chemical  Co. 

• 

William  W.  Greenway  has  been  ap- 
pointed production  engineer  for  Mt. 
Vernon  Car  Mfg.  Co.  and  J.  P.  Devine 
Mfg.  Co.,  Divisions  of  H.  K.  Porter  Co., 
Inc.  Mr.  Greenway  was  formerly  a 
production  specialist  for  the  Austin 
Western  Co. 

• 

Morris  Louis  Ullman  has  resigned  as 
chief  of  Industrial  Section,  Los  Angeles 
district,  Office  of  Price  Administration. 
Previously  a plastics  specialist  of  the 
OPA  in  Washington,  he  is  now  opening 
offices  for  consultation  on  government  regulations  in  Los 
Angeles. 


W.  W.  Greenway 


Jack  Braden,  Dayton,  O.,  formerly  chemical  and  produc- 
tion engineer  of  the  Dayton  Manufacturing  Co.,  has  joined 
the  sales  staff  of  Celanese  Celluloid  Corp.,  plastics  division  of 
Celanese  Corporation  of  America.  He  has  taken  over  the 
Dayton  sales  territory  in  addition  to  acting  as  special  rep- 
resentative of  the  company  at  Wright  Field  headquarters  of 
the  Army  Air  Forces. 

• 

Willis  Ahlborn  Kropp  has  been  named 
industrial  design  engineer  and  stylist  for 
the  Aircraft  Parts  Development  Corp., 

Summit,  N.  J.,  with  a view  toward  devel- 
oping  the  contpany’s  post-war  plant  for 
expansion  into  many  fields  other  than 
aviation,  including  plastics.  Mr.  Kropp 
has  designed  numerous  nationally-known 
industrial  and  consumer  products  in  di- 
versified  fields,  and  has  been  eited  for 
outstanding  utilization  of  mass-produc- 
tion  and  cost-saving  methods. 


1669  DOUGLAS  AVENUI 

Eastern  Braneh— 71  West  23rd  Street,  New  York  10,  N.  Y. 
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MR.  MANUFACTURER 

Let's  taik  about  your  machining  plastics 
problems  ...  No  matter  what  type  plastic 
. . . bakelite,  polystyrene,  dialectene,  eat- 
alin,  lucite,  Plexiglas — (tolerances  held 
to  .001  inch). 

Rothco  Products  is  thriving  on  tough 
problems.  Let‘s  have  a chat  about  yours. 

Rothco  invitøB  your  inqulrløs  . • . tho 
toughor  the  problem  . • . the  hetter  we 
Ilke  It  . • . Immedlate  ottention  assured. 


i Rothco  ^Products  "** 


NOKTM  ll»tH  STRUT 


INJECTION  MOLDING 

__ PROBLEMS 


High  quality, 
prompt  service  and  all- 
around  dependability  make 
ARROW  your  "best  bet" 
for  injeetion  molding. 

for  technicol  assistance 
in  your  postwar  planning, 
co nsult  ARROW! 

Wrlte  lar 

Inforastivs  Lltentart 


ARROW  piaswQ 


r a 


<p- 


PASSAIC.N.  J. 


Problems  and  questioni  may  ba  submittad  la 
this  dapartmenl  for  answarlng  by  tha  techni- 
cal  adilors  or  specialrsts  in  Iha  induslry. 


Are  any  manufaeturers  of  plastics  insect  screening  supplying 
eivilian  needs?  D.  S.,  New  York  City,  N.  Y. 

No,  all  plastics  screening  is  restricted  for  govern- 
ment use  at  this  time. 

a a a 

Where  can  I obtain  information  on  how  to  manufaeture 
novelties,  toys,  etc.,  out  of  plastics  ? R.  A.  P.,  Philadelphia,  Pa. 

It  is  most  desirable  that  you  contact  a profes- 
sional  plastics  consultant.  There  undoubtcdly  is 
one  in  your  city. 

a a a 

Will  you  kindly  advise  us  of  a source  of  supply  for  gluing 
satin  linings  to  plastics?  S.  F.,  Chicopee,  Mass. 

The  E.  I.  du  Pont  de  Nemours  Company,  Inc., 
Arlington,  New  Jersey,  has  a cement  tohich  would 
serve  your  purpose. 

a a a 

What  concern  can  tell  me  where  I can  obtain  a transparent 
plastics  disc  15  inches  in  diameter  which  could  withstand  the 
heat  of  a 500  watt  lamp?  W.  F.  O.,  Philadelphia,  Pa. 

Industrial  Arts,  Inc.,  660  West  Grand  Avenue, 
Chicago,  can  supply  this  disc. 

a a a 

Wc  are  interested  in  a turning  machinc  that  would  turn 
buttons  automatically  from  ca  sein  rods.  Where  can  we  locate 
manufaeturers  of  such  machinery?  E.  N.,  New  York,  N.  Y. 

The  Pratt  & Whitney  Division,  Niles-Bemont- 
Pond  Co.,  Charter  Oak  Blvd.,  West  Hartford,  Conn., 
manufaetures  these  machines. 

a a a 

It  is  rumored  that  someone  in  the  plastics  hekl  is  planning 
to  manufaeture  beverage  cases.  Have  you  heard  anything 
about  this?  The  theory  has  been  advanced  that  such  a case 
can  never  compete  in  cost  with  a reinforced  wooden  case. 

H.  K.,  Los  Angeles,  Calif. 

If  such  a case  was  being  conlemplated,  we  be- 
lieve  it  would  be  unable  to  compete  in  cost  with  the 
reinforced  wooden  case. 

a a a 

Could  any  soft  wood  be  treated  so  it  could  be  given  abso- 
lutcly  water  resistant  (by  lying  continually  in  water)  qualities 
and  yct  be  light  cnough  to  float?  F.J.  K.,  Owatonna,  Minn. 

No  wood  can  be  made  lo  meet  these  reguirements, 
that  is,  within  the  limits  of  modem  knowledge.  It 
can  be  made  waler-resistont,  but  not  entirely  water 
repellent. 

a a a 

It  there  a solvent,  which  won't  discolor,  for  putting  steel 
insert  into  marblcttr  ? Ordinary  cement  will  not  dry. 

J.  E.  McA.,  Chicago,  III. 

Yes.  The  Bakelite  Company  of  New  York  City  can 
supply  you  with  the  cement. 
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The  Coumarone-Indene  Resins 

( Continued  from  page  77) 


HimiiiimiiitiiiniiMuiiimi 


Coumarone-indene  resin  is  soluble  in  such  organic  sol 
vents  as: 


Benzol 

Coal  tar  oils 

Ethyl  and  butyl  cellosolve 

Carbon  tetrachloride 

Ethyl,  butyl  and  amyl  acetates 

Cyclohexanone 

Dioxan 


Toluol 

Acetone 

Xylol 

Vegetable  oils 
Carbon  disulfide 
Chloroform 


Coumarone-indene  resin  is  insoluble  in: 

Methanol  Ethanol 

Glycerine  Triethanolamine 

Methyl  cellosolve  Water 

Ethylene  glycol 


Coumarone-indene  is  soluble  in  the  following  oils : 

China  wood  Soya  bean 

Corn  Neatsfoot 

Cottonseed  Rapeseed 

Linseed 


Often  in  preparing  molded  articles  and  kindred  material 
it  is  desirable  to  use  various  oils.  When  so  doing  it  is 
advisable  to  first  melt  the  resin  in  hot  oil.  Another  pre- 
ferred  method  is  to  add  a solvent  which  will  dissolve  all 
ingredients  at  once.  This  method  is  particularly  used 
by  varnish  makers. 

Coumarone-indenes  are  attractive  from  a molding  stand- 
point  because  of  the  good  electrical  qualities,  corrosive 
resistance,  mobility  and  gloss  imparting  qualities.  In  ad- 
dition,  this  resin  permits  a wide  selection  of  colors  due  to 
a relatively  low  tinting  power.  It  is  almost  always  com- 
bined with  other  additive  compounds  to  improve  the  tough- 
ness  and  to  facilitate  the  incorporation  of  fillers.  The 
largest  use  in  this  respect  is  undoubtedly  mastic  tile  and 
“plastics”  tile. 

Early  bituminous  flooring  and  tile  compositions  were 
manufactured  from  plastics  masses  which  could  be  pud- 
dled  (or  worked),  taking  advantage  of  a dense  solution  of 
asphaltum  as  a binder.  The  filler  was  usually  asbestos 
fiber  with  some  whiting,  slate  flour,  and  various  types  of 
pigments.  This  plastics  mass  was  applied  with  an  im- 
plement  and  subsequently  allowed  to  dry  and  “air-harden”. 
As  time  went  on,  however,  demands  were  pressed  for 
lighter  colors,  as  the  colors  available  were  dark  and  un- 
pleasant.  Consequently,  many  of  the  bitumens  were  re- 
placed  by  coumarone-indenes. 


TABLE  I — Srades  of  Coumarone  Resins 


(Courtesy  of  The  Barrett  Co.  and  The  Neville  Co.) 
GRADES 


Neville  Resin** 

Cumar 

Melting  Point  ( °C) 

Form 

R-l  to  R-6 

.W'A  to  W3'A 

150-160 

..Flake  or  Soli< 

R-9  to  R- 12 . 

VIA  to  VVÅ 

127-142 

Flake 

R-l 3 to  R-I6....MHA  to  MH4 

II 0-1 27 

Flake 

R-I6A 

MH9 

110-125 

R.  17 

RH 

77-95 

Solid 

R-  tV 

MS 

55-77 

R-21 

RS 

45-55 

R-26  to  R-29 

P 1 0 to  P90 

. (As  required)  10-90. 

.Liquid  to  Soli 

DARK  GRADES 

Paradene** 

Cumar* 

No.  33 

..  AX 

20-35 

Liquid 

No.  34 

BX 

3-5-45... ! 

Semi-Solid 

No.  35 

CX 

45-75 

Solid 

No.  1 

DX 

75-95 

Solid 

No.  2...  . 

EX 

100-125 

No.  3 

_...FX  

125-135 

Solid 

•Trade  name  of  The  Barrett  Co.  **Trade  nemt  of  The  Neville  Co. 


Nameplate»  in  Vinylite 


superior  for  your  consumer  merchandlse  — 


because  they  won't  warp,  shrink  or  curl,  are 
not  affected  by  molsture,  oils,  acids,  or  slmllar 
liquids,  will  not  corrode  or  support  fungus. 
The  wipe  of  a doth  måkes  them  bright  as  new 
. . . . tell  us  your  requirements — we’ll  work 
with  you  promptly  and  carefully. 


r^ERICkttSUC  G°.VVV 


G.  FELSENTHAL  & SONS 


4124  W.  GRAND  AVE.  • CHICAGO  51,  ILLINOIS 
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cMeCi 


^qA+GSiteAA.-- 

THERMOPLASTIC 


SCRAP 


MATERIALS 


Leading  the 
field  for  more 
than  20  years! 


ACETATE— BUTYRATE— STYRENE 
ETHYL  CELLULOSE  — ACRYLIC 
and  VINYL  RESINS  . . . 


WE  RE-PROCESS  for  YOU  — OR  BUY  from 
YOU:  Wt  reclaim  thermoplastics  that  are  off-size 
or  off -standard,  including  factory  residues  or  scrap. 

TURNING  WASTE  INTO  USABLE  MATE- 
RIAL:  We  are  a source  of  supply  for  manufac- 
turers  who  need  clean  and  graded  re-processed 
plastics.  These  are  suitable  for  many  applications 
where  VIRGIN  materials  are  not  essential  or 
CANNOT  BE  OBTAINED. 


Write  for  details — 

GERING  PRODUCTS,  INC. 

North  Seventh  St.  & Monroe  Ave. 
KENILWORTH,  N.  J. 

02  WEST  MONROE  STREET.  CHICAGO  2.  ILL. 


Sthii:ki:k-Rkunhiihi:h  Co. 

( ^Hee/u/zr/rrr/  lOesvAfM» 

i«jiCT>ø«-coamssioM  «oøt  iwmøaris  in  »u 

TMANSHR  HOIDS  MlfaUaSPUSTICS 

|f  Wtfl  14»  STMtT WWnwi  f«Of« I w»  W voww  IAW.V. 


Jhe  INSIDE  STORY 

TRANSPARENT  PLASTICS  STUDY  MODEL 

Thit  fr*nip«r«nl  plastics  study  modsl  housinq  (or  a 
rslsy  eontsctor  is  mountsd  nost  to  on  setusl  stssl 
unit  (or  compsrison.  Trsnipsrsnt  study  modols  slim- 
insto  ssplsnstions  ond  toll  tko  INSIDE  STORY  with- 
out  words  or  discwuion. 

INJICTION  ■ COMPRISSION  TRANSFIR  MOIDS 


TABLE  2:  Characteristics  of  "Cumar"  (Hard  Grades) 

(Courtesy,  The  Barrett  Co.) 


Neutral  Optically  inactive 

Water  Proof  Resistent  to  ecids 

Sp.Gr.  1.08  alkalis 

High  dielectric  constant  brine 

High  electrical  breakdown  oxidation 

Durable  to  weather  heat 

Non  saponifable 

Today  the  average  of  binder  used  is  30%.  A mixture  of 
filler  and  binder  are  well  masticated  on  hot  mixing  rolls, 
and  when  rolled  pass  to  sheeting  rolls  while  still  hot; 
there  the  rolled  mass  is  cut  into  the  required  dimensions. 
The  final  operation  consists  of  producing  certain  specified 
polishes.  The  quality  of  the  material  is  contingent  upon 
the  technique  used  plus  the  kinds  of  raw  materials.  In 
this  process  the  selection  of  colors  is  limited,  and  does  not 
permit  the  manufacture  of  light  pastel  shades. 

To  overcome  such  limitations,  coumarone-indene  is  plas- 
ticized  with  selected  various  organic  pitches  and  resins 
and/or  oils.  It  is  a prime  requisite  to  pay  particular  at- 
tention  to  details  for  high  quality. 

Another  popular  application  of  this  versatile  plastics  is 
commutator  brushes  and  other  molded  electrical  conduct- 
ing  carbons.  The  carboh  is  intimately  mixed  with  the 
resin,  east  in  the  required  forms,  and  baked  at  first  low, 
then  high  temperatures ; this  serves  to  volatize  any  resin 
surplus  present,  and  leaves  a bonded  conductor  with  struc- 
ture  intaet.  Similarly,  some  molded  electrical  insulation 
articles  are  prepared  from  asbestos  pulp  and  a solution  of 
coumarone-indene  with  china  wood  oil  in  benzol  and  baked. 
In  some  instances  preforms  are  used  with  a final  hot 
molding  and  baking.  Another  related  use  is  as  a bond  for 
abrasive  wheel  compounds. 

Transcription  record  molders  and  users  should  be  inter- 
ested  in  the  coumarone-indenes.  The  resin  is  added  as  a 
flux  in  any  desired  proportion,  which  improves  the  milling, 
flowing  and  fidelity. 

Users  of  phenolics  will  be  interested  to  learn  that  the 
addition  of  the  resin  under  consideration  to  their  com- 
pounds increases  both  plasticity  and  flow.  The  addition 
may  consist  of  plain  coumarone-indene  or  in  combination 
with  china  wood  oil.  This  has  proven  to  be  a valuable 
property  in  itsclf  and  usually  small  additive  percentages 
suffice.  Laminators  and  molders  of  high  frequency  prod- 
uets  can  benefit  by  such  additions. 

Neville  coumarone-indene  resins  have  replaced  and  ex- 
tended  critical  resins  and  rubbers  in  the  produetion  of 
industrial  and  surgieal  adhesives,  and  adhesives  for  tape 
and  the  sealing  of  military  containers.  Resins  and  plas- 
ticizing  oils  have  been  supplied  for  camouflagc  nets  and 
special  paints  for  waterproof  and  flameproof  coatings  for 
tents,  jeeps,  tarpaulins,  duck  covcrings  and  ordnance  wrap 
for  overseas  shipments,  and  for  adhesives  for  tank  peri- 
scopes,  tank  turret  scals,  shoes  and  bazooka  parts.  They 
are  also  used  to  coat  tin  cans. 

The  character  of  NeviUe  Resins  renders  them  valuable 
for  injeetion  molding  compounds  with  polyvinyl  acetal 
resin.  These  plastics  niay  contain  5 or  10%  of  Neville 
Resins,  and  may  be  ground  with  pigment s and  molded  on 


Physical  Constant»  of  Cumarone-lndene  Resin 

Indønø  Cumarona 


Indui  of  røfraefion 1 .571 1,7  l.56SM" 

Multing  poin»  l*C) — 2 ...< — II 

Bo  iling  poinh  (*C) 1 82.4 174* 

Molecular  waiqht ....  .. 1 16.15 ..._ 118.13 

*1A4*  It  ttérfiftg  polnt. 
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injection  presses  at  about  340  to  380°  F.  Such  articles  as 
eombs,  spectacle  frames,  sun  glasses,  buckles,  and  costume 
jewelry  are  produced.  Strong,  light-weight  transcription 
records  are  also  manufactured  from  a combination  of  these 
resins  and  polyvinvl  acetal. 

Co/d  Molding 

An  interesting  cold  molding  compound  may  be  made 
with  Alberene  dust,  Mineralite,  fuller’s  earth,  tale,  sand, 
asbestine,  asbestos  fines,  or  calcium  carbonate,  and  Nev- 
indene.  Alberene  dust  is  a soapstone  passing  almost  entirely 
a 200  mesh  sieve.  It  may  be  incorporated  in  Nevindene 
in  equal  proportions  or  less  to  give  extremely  hard  masses, 
by  melting  the  Nevindene  at  200°  C and  slowly  stirring 
in  the  filler.  Such  compounds  are  opaque,  but  readily  pig- 
mented  in  all  but  the  pastel  shades.  Toughness  and  tensile 
strength  may  be  improved  by  as  little  as  10 °/0  ethyl  cellu- 
lose. These  two  properties  may  also  be  greatly  improved 
by  incorporation  of  Vinylite  A,  using  as  little  as  2 or  3 °/o- 
Nevillac  must  be  incorporated  as  the  solubilizing  agent  in 
the  latter  two  instances. 

Fillers 

The  fillers  mentioned  above  effect  some  improvement  in 
the  physical  properties  of  all  Neville  Resins  by  increasing 
cohesion,  and  hardness  and  decreasing  thermal  shock  and 
brittleness.  They  have  only  a slight  effect  on  the  molten 
viscosity  of  the  melt  and  hence  little  effect  on  melting 
point.  On  the  other  hand,  certain  finely  divided  fillers 
impart  an  abnormally  high  molten  viscosity  to  the  melt 
which  varies  with  the  filler  and  its  nature.  Such  materials 
inelude  mica,  certain  diatomaceous  silicas.  As  little  as 
1 or  2 °/o  of  one  certain  material  of  the  latter  class  gels 
Neville  Resins,  irrespective  of  the  temperature  it  sharply 


raises  the  melting  point  of  the  resin.  This  may  be  an  ap- 
proach  toward  producing  a non-lhermoplastic  material 
from  a thermoplastic  resin. 

A recent  development  in  molding  involving  Neville  Resin 
embodies  a new  principle.  The  resin  and  certain  clays 
are  combined,  pressed  and  baked,  the  resultant  produet 
having  properties  of  a heat-hardened  or  thermoset  material. 
Objects  molded  in  this  manner  are  unaffected  at  tempera- 
ture as  high  as  450°  F,  are  hard,  shock  resistant,  and 
unaffected  by  water  and  aqueous  Solutions.  Color  pigments 
may  be  used  to  obtain  white,  pastel  or  other  colors. 

Ethyl  Cellulose 

Work  done  by  producers  indicates  that  a composition  of 
80 °/o  ethyl  cellulose  and  20 °/o  Nevindene  gives  as  high 
tensile  strength  as  may  be  obtained  with  any  other  mate- 
rials and  ethyl  cellulose.  Ethyl  cellulose  of  very  high  vis- 
cosity, say  250  grade,  is  an  excellent  compounding  material 
with  Neville  Resins  for  the  produetion  of  cold  molding 
compounds.  A typical  formula  is  given  below : 

Formula  No.  21 
45  parts  R- 16  Neville  Resin 
15  parts  Hard  Nevillac  resin 
1 5.5  parts  Nevinol 

15  parts  ethyl  cellulose,  250  viscosity 
10  parts  imported  Ceresin  wax  190° 

This  binder  has  a cube-in-mercury  melting  point  of 
about  117°  C and  is  compounded  with  wood  flour,  using 
from  three  to  five  parts  of  the  binder  to  15  to  20  parts  of 
the  filler.  Experimental  work  in  a Carver  laboratory  press 
under  5000  to  15,000  psi  at  115-120°  C gives  objects  pos- 
sessing  hard,  glossy  surfaces  which  sand  well.  A nail  may 
be  driven  through  a V/i"  diameter  cylinder,  1 1/2"  long 
without  splitting.  Specific  volume  of  the  objeet  is  22.5 
cu  in  per  pound.  end 
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How  many  of  these  ca  lis  are  due  to  skin  irritations  in  your 
plant?  Tarbonis  can  stop  them!  Not  merely  a protective 
— effective  in  clearing  up  the  more  difficult  conditions. 
Clean  and  neat  and  can  be  applied  on  the  job — promptly 
reduces  itching  and  irritation.  Plants  whose  names  are 
on  every  tongue  in  America  appreciate  the  quick  and 
effective  action  of  Tarbonis.  Write  us  for  sanple,  dis- 
pensing  manual  and  booklet  for  employee. 

THE  TARBONIS  COMPANY 

4300  EUCLID  AVE.  • CLEVELAND  3,  OHIO 


Hr  Spr  ria  li/r  t 
in  Precisini 


mm 


like  THIS 


m/ii 


//! 


' Thouiandi  of  ttny  moldingi,  produc- 
J ed  la  record  time  and  con  forming 
' perfeclly  to  manulacturer'i  tpecifica- 
' f/on»,  are  conclutive  evidence  of  Con- 
1 tinentaft  ability  to  do  precitlon  work. 

Let  ut  handle  your  next  injection  fob. 
Contract  runi  can  be  made  from  your 
' diet  (and  we'll  treat  them  carefully)  or 
' from  diet  we  '11  make  for  you. 
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POLYSTYRENE 
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LOSE  PLASTtCS 
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Ethyleollotooo 


Send  ui  a tample  of  the  wajk  you  n rant  done,  or  a blue- 
print,  and  we'11  gladly  lend  you  a gulck  quotation. 
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Thexmosetting  Materials 

( Contmucd  from  page  28) 
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Fig.  8.  Deformation  characteristics  of  'Tonnica  CN-11" 
of  0.248"  thicknoss.  Maximura  fibre  stress  is  1000  psi 

Loads  were  calculated  to  develop  fiber  stresses  up  to  1000 
psi  for  the  various  beams  tested.  For  effective,  compara- 
tive  results,  stresses  at  500  and  1000  psi  proved  adequate 
for  the  Yi"  thick  beam.  These  stress  values  are  appreci- 
ably  greater  than  the  266  psi  upon  Yi“  X Yi“  X 5"  beams 
recommended  in  Method  D 648  for  the  heat  distortion  test. 
Lower  stress  values  of  100  and  200  psi  were  examined  in 
plotting  the  deformation  of  some  %’  thick  beams,  within 
the  temperature  range  employed.  These  lower  stress  values 
did  not  cause  large  enough  deformations  to  afford  ready 
comparison  of  results.  Rather  than  resort  to  higher  tem- 
peratures  for  comparison,  higher  stress  values  were  em- 
ployed because  they  provided  smooth  comparative  curves. 

Interpretation  of  Charts 

Figs.  1 to  8,  inclusive,  show  typical  results  obtained  in 
recording  the  deformation  at  the  center  of  a 4'  span  for 
laminated  phenolics  loaded  under  maximum  fiber  stresses 
of  500  and  1000  psi.  Each  curve  is  the  avcrage  of  two  or 
three  runs.  The  grade  C laminate  shown  in  Fig.  1 was 
fully  cured  in  the  press  prior  to  test.  Its  deformation  rate 
increased  almost  seven-fold  between  300  and  400°  F. 

The  influence  of  curing  time  of  laminated  phenolics  upon 
the  high-temperature  flow  is  quite  marked,  as  shown  in  Fig. 
3.  Apparently  slight  undcrcure  in  the  laminate  will  facili- 
tate  forming.  This  practice  has,  in  fact,  been  put  into  effect 
in  commercial  forming  grade  laminates.  Also  noteworthy 
is  the  similar  behavior  of  30-min  and  120-min  cured  speci- 
mens,  indicating  that  even  cxcessive  overcure  will  not  affect 
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Flg.  9.  Deformation  cbaractertstics  of  mold  ed  phenolic.  0.250" 
thlcknMa;  wood  flour  fillet.  Maximum  fibre  (frese.  1000  psi 
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the  hot  formability  of  the  laminated  phenolic  materials. 

It  has  already  been  observed  in  practice  that  good  form- 
ability of  thermosetting  laminates  is  secured  when  the 
cloth  is  cut  on  the  bias,  and  this  is  verified  in  Fig.  4 where 
a large  difference  exists  between  the  bias  cut  and  the 
straight  weave  samples.  The  good  flow  characterisfics  of 
molded  phenolic  plastics  demonstrated  in  Fig.  9 indicate 
performance  comparable  with  the  phenolic  laminates. 

The  most  favorable  conditions  for  comparing  thermoset- 
ting laminates  appear  to  be  an  oil  bath  temperature  of  400° 
F,  a stress  of  1000  psi,  and  a material  thickness  of  Time 
to  reach  y2"  deformation  is  reported  in  the  following  table. 


Material  Tested 

Thiclc- 

ness 

(In) 

Time  to 
Reach  */|" 
Deformation 
at  400°F  and 
1000  psi  (Sec) 

Grade 

C — Laminated  Phenolic 

0.250 

125 

Formica 

CN-II  

0.248 

46 

Micarta 

444  

0.227 

72 

The  fast  sweep  upwards  of  the  deformation  curve  appears 
to  be  a criterion  of  good  formability  or  fast  rate  of  creep. 
Of  course,  the  materials  hold  their  shape  after  being  cooled 
down  to  room  temperature,  though  they  are  subjected  to 
reforming  on  reheating  to  an  elevated  temperature.  The 
test  data  conclusively  demonstrate  the  thermoplastic  prop- 
erties  of  phenolic  plastics  at  high  temperatures.  end 
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part  leaves  a rectangular-shaped  flashing  in  a particular 
opening  which  must  be  removed.  When  the  company  pre- 
pared  to  fill  the  contract,  which  is  of  a confidential  nature 
and  can  be  discussed  only  in  general  terms,  it  recognized 
that  a hand  operation  would  take  too  long.  Dies  were  made 
to  hold  the  small  piece  and  air  power  was  applied  to  the 
punch  for  quick,  even  production.  Three  of  these  air- 
operated  punch  presses,  under  the  guidance  of  women  work- 
ers,  help  speed  the  output  of  a small  plastic  piece  vitally 
needed  by  one  of  the  branches  of  the  armed  Services.  Fig.  2 
shows  one  of  these  punch  and  die  sets,  which  are  operated 
by  bench  workers. 

There  are  no  comparative  figures  for  the  time  involved 
in  hand  operation;  however,  the  savings  may  be  visualized 
by  going  through  the  hand  operation  in  one’s  mind.  First 
the  piece  is  plåced  in  a die,  then,  if  hand  press  is  used,  the 
operator  reaches  for  a lever,  pulls  and  then  pushes  the  lever 
up  again.  Fatigue  would  slow  down  the  operator  as  the 
day  progressed.  By  air,  the  piece  is  placed  in  the  die  by 
hand.  Touch  of  the  air  lever  shown  in  Fig.  2 completes 
the  punching  operation  instantaneously.  A very  conserva- 
tive  estimate  would  be  that  air  operation  moves  twice  as  fast. 
Air  power  is  used  on  this  operation  for  the  9ame  reason 
it  is  used  on  the  big  presses — fast,  steady,  even  pressure. 

Flashings  from  the  above  operation  are  whisked  away 
with  an  air  hose  and  every  other  machine  in  the  plant  has 
compressed  air  at  hand  for  operators  to  clean  out  dies, 
remove  flashings  and  for  other  qnick  cleaning. 

Compressed  air  does  a double-duty  job  on  one  shearing 
operation.  The  machine  for  doing  this  work  was  devised 


Formrite  Tools  PLANS  FOR  CONVERSION 
. . . DID  YOU  EVER  TRY  PlASTIC  ToOLING?  . . . 

7 . . . We  will  send  you  (a)  Supply  of  material  (b)  Instructions 
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The  Plastic  With  Countless 
Practical  Applications! 


Extruded  ai  a single  strand  monofilamont,  SARAN  BY 
NATIONAL  oifers  unlimited  uses  in  the  development  and 
improvement  oi  numerous  Products.  This  tough  plastic 
possesses  exceptional  tensile  strength.  ollers  great  resist- 
ance  to  almost  any  Chemicals,  does  not  absorb  dirt  or  dust 
and  can  be  easllr  cleaned  with  a damp  doth.  lts  extensive 
color  possibilities  and  the  lact  that  it  will  not  corrode.  rot 
nor  stain.  are  conslderatlons  deserring  the  attenlion  oi  every 
manufacturer  oi  peace-time  products. 

To»  ore  invltod  to  aval I yourieli  of  National'» 
focilities  for  the  «fudy  of  yoor  prodoct.  Samploi 
of  SAKAN  will  be  sent  on  reqveit. 

n ot  i n n hlp  lost 

ODENTON,  MD. 
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7 NALCO  JnfraJZJ  LAMPS 

Do  You  Know  ...  all  of  the  advantages  of 
Infra-Red  Ray  Drying  with  Nalco  Dritherm 
Carbon  Filament  Lamps? 

Um  Nalco  Dritherm  Lamps  for  efficient  re- 
sults  . . . available  in  Inside-Silvered  (self- 
reflectingj  or  dear  glass  types. 

Learn  all  of  the  advantages  of  the  Infra-Red 
process  for  plastic  dehydration. 

Write  for  yewr  free  «epy  ef  "Drying  Probfemt  Made  lo»y"  tedoy 


by  the  company  itself  and  is  shown  in  Fig.  4.  The  purpose 
of  the  operation  is  to  trim  a small  band-shaped  flash  from  a 
molded  piece,  the  band  being  the  piece  wanted  in  this  case. 

The  slow  method  of  a hand  arbor  is  avoided  by  using 
comprcssed  air.  Just  as  the  band  is  removed,  compressed 
air  is  automatically  released  to  drive  the  flashing  through 
a tube,  which  may  be  seen  in  the  picture,  and  which  empties 
into  a box  at  the  rear  of  the  machine.  The  rest  of  the  piece 
is  discarded  through  a tube  at  the  side  of  the  machine. 
The  operator  can  more  than  double  the  daily  output  pos- 
sible  by  a hand  arbor.  The  company  has  six  of  these 
machines  in  operation. 

The  compressed  air  for  the  mold  presses  and  other 
operations  mentioned  is  provided  by  a steam-driven  air 
compressor  operating  at  150  pounds  steam  pressure  and 
with  a capacity  of  880  cu  fpm  free  air  delivery.  It  serves 
every  section  of  the  plant  with  air  pressure  of  approxi- 
mately  85  psi.  The  compressor  has  a 12"  bore  and  a 16' 
stroke  (Fig.  3). 

L.  F.  Latteman,  chief  of  the  cngine  room  where  the 
plant  generates  its  own  power,  reports  that  the  compressor 
starts  to  work  at  6 a.m.  Monday  and  runs  continuously, 
around  the  clock,  until  7 p.m.  Sunday.  A smaller  com- 
pressor of  350  cu  fpm  capacity  supplements  the  main  com- 
pressor during  the  busier  day  hours. 

Maintenance  costs  on  air  compressors  is  practically  neg- 
ligible.  It  is  the  practice  in  engine  rooms  to  put  the  com- 
pressors  on  the  oiling  round  and  to  make  periodic  inspec- 
tions  once  or  twice  a year.  At  this  time  any  small  worn  out 
parts  are  replaced. 

The  chief  engineer  estimates  that  85  % of  moisture  is 
removed  from  the  air  by  use  of  an  after-cooler,  serving 
both  compressors.  Separators  located  throughout  the  plant 
remove  other  moisture  from  the  air  lines. 

Practically  every  piece  made  at  General  Industries  todav 
is  intended  for  some  radar  part,  an  airplane  instrument 
or  for  other  military  purposes.  The  number  of  employees 
in  the  plastics  department  of  the  company  today  (1,000) 
is  approximately  50%  higher  than  the  pre-war  employ- 
ment  rate.  However,  the  company  plans  to  expand  after 
post-war  adjustments  are  made  rather  than  return  to  pre- 
war  levels  of  produetion.  Plans  under  consideration  call 
for  a 33J3%  increase  in  the  plastics  department  plant 
facilities. 


Fig.  4.  ComptMMd  aii  powor»  this  shoartng  operation 
at  Gonoral  Industrie»;  also  blow»  flash  into  rsar  container 
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Still  another  significant  use  for  compressed  air  may  be 
found  in  the  extrusion  process,  as  applied  by  Carter  Prod- 
ucts Corp.,  Cleveland.  When  the  die  is  designed  for  a 
thin-wall  tubing,  air  must  be  introduced  into  the  tubing 
at  the  die  to  avoid  collapse  of  the  tubing.  Since  the  tubing 
emerges  after  being  flush  against  the  die,  a semi-vacuum 
is  formed  inside  the  tubing,  with  the  result  that  atmospheric 
pressure  on  the  outside  of  the  tubing  causes  the  walls  to 
collapse. 

The  air  line  runs  through  the  die  and  extends  into  the 
inner  space  of  the  tubing  as  it  comes  from  the  die.  The 
plastics  material  is  forced  around  the  air  line  back  of  the 
die.  From  2-4  oz  pressure  is  enough  to  keep  the  tubing  wall 
at  normal  die  dimensions. 

Carter  engineers  are  also  experimenting  with  the  use 
of  compressed  air  in  sizing  plastics  tubing  after  it  leaves 
the  die.  For  this  application,  a higher  pressure  is  used 
to  increase  the  diameter  of  the  tubing  by  forcing  the  wall 
outward  after  it  leaves  the  die.  With  proper  engineering, 
it  is  believed  that  production  of  many  different  sizes  will 
be  possible  without  changing  dies. 

Compressed  air  may  also  be  used  in  the  extrusion  of 
flat  plastics,  suitable  for  die  cutting  and  other  processing. 
As  the  flat  material  comes  out  of  the  long  die,  a low  pres- 
sure stream  of  cooling  air  is  introduced  against  the  con- 
tinuous  strip,  thus  completing  an  operation  which  would 
otherwise  require  time  for  cooling.  Extrusions  requiring 
evaporation  of  excess  moisture  may  be  dried  quickly  with  a 
stream  of  compressed  air. 

Of  particular  importance  to  the  plastics  industry  is  the  ap- 
plication of  compressed  air  to  extrusion  molding  of  hollow 
articles  such  as  Christmas  tree  ornaments  and  containers. 
Air  is  introduced  into  the  mold  to  force  the  material  uni- 
formly  around  the  inner  surface  of  the  mold.  end 


PhenoJics  Post-War 
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emergency  by  old  rope-and-tackle  methods.  No,  that  is  too 
slow.  The  new  lifeboats,  extending  along  both  sides  of  a 
ship  are  dropped  from  the  deck  of  the  ship  to  water  60- 
90  ft  below  by  a single  release  lever  on  the  bridge.  They 
have  to  be  tough,  yet  light;  that’s  why  plastics  are  used. 
While  the  plastics  used  is  not  phenolics  (it  is  Chemold,  a 
thermoplastics),  the  new  boat  is  typical  of  things  being 
done  with  plastics  which  no  one  expects  to  be  done,  and 
phenolics  are  quite  generally  used  in  laminating  boats  for 
Navy  use. 

Cordage  fibers,  impregnated  with  phenolics  (Co-Ro- 
Lite),  have  greatly  strengthened  molded  and  laminated  parts. 
Combined  with  bag  molding  techniques,  large  shell  shapes 
with  compound  curvatures  and  streamline  surfaces  are 
possible.  The  long  tough  resilient  cordage  fibers  interlock 
permanently  on  flat  surfaces  or  around  corners,  giving 
impact  strength  so  necessary  to  such  things  as  boat  hulls 
and  cabins,  airplane  fuselages,  and  fuel  tanks.  The  fact 
that  neither  expensive  molds  nor  huge  presses  are  necessary 
to  the  process  indicates  the  economies  which  may  be 
expected  when  cordage  fibers  begin  their  expanded  service 
in  civilian  goods.  If  automobile  bodies  and  truck  panels 
are  ever  made  of  plastics,  cordage  fibers  and  phenolics  will 
most  likely  be  the  materials  used. 

In  any  discussion  of  materials  in  which  phenolics  play 
an  important  part,  plastics-plywood  should  not  be  for- 
gotten.  Phenolics  have  contributed.  properties  to  wood 
which  artisans  of  the  past  never  dreamed  of.  They  have 
removed  worries  about  checking,  swelling,  warping,  dis- 
tortion  and  fungus  growth  which  caused  old  plywoods  to 
delaminate  in  alternate  exposure  to  sun  and  rain.  Plastics- 
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plywood,  impregnated  and  bonded  with  phenolics  resins  or 
films,  can  be  safely  considered  a brand  new  material.  Low 
pressure,  and  low  heat  curing  resins  of  recent  development, 
make  it  possible  tp  mold  plywood  in  almost  unlimited 
variety  of  shapes.  Furniture  manufacturers  see  great  pos- 
sibilities  in  this  new  wood,  which  isn’t  wood  at  all.  It  isn’t 
plastics  either,  strictly  speaking,  but  a healthy  combination 
of  the  two  which  develops  new  properties  never  available 
to  furniture  manufacturers  before.  Office  furniture,  tables, 
commodes,  bureaus,  radios,  coffee  tables,  household  appli- 
ances,  window  display  fixtures,  and  vehicles  for  highway 
transportation  are  in  experimental  design  and  construction 
by  Jasper  Wood  Crafters,  which  points  out  in  its  printed 
prospectus  that  a great  new  industrial  period  lies  ahead 
when  every  manufacturer  will  have  to  meet  the  greatest 
challenge  the  country  has  ever  known,  and  that  it  will 
be  met  with  new  materials,  new  methods,  and  new  ideas. 

Other  manufacturers  who  have  come  into  prominence 
by  the  hundred  through  their  contributions  to  war  produc- 
tion,  have  used  plastics  for  the  first  time.  In  doing  so,  they 
envision  their  postwar  products  designed  and  produced 
from  the  materials  and  by  the  methods  they  have  learned 
to  use  well.  Virginia  Lincoln  Co.  has  designed  compact, 
prefabricated  bath  and  kitchen  units  molded  of  plastics- 
plywood  which  will  save  home  builders  thousands  of  dol- 
lars in  home  construction  and  shorten  the  time  between 
approval  of  the  architecfs  plans  and  the  day  when  the 
owner  moves  into  his  new  home.  The  economies  of  pre- 
fabrication,  where  home  units  can  be  built  under  ideal 
shop  conditions  with  power  tools  and  skilled  workmen  as 
oppOsed  to  the  slow  cumbcrsome  methods  of  hand  sawing 
and  fitting  on  the  job  under  difficult  circumstances,  would 
require  a chapter  by  itself.  When  these  economies  come 
to  home  builders,  and  they  will  come  soon,  we  shall  find 
phenolics  in  a host  of  new  applications  which  will  lend 
permanence  and  satisfaction  never  experienced  before. 

Not  long  ago  an  English  architect,  J.  Cecil  Clavering, 
was  awarded  first  prize  in  the  IAAS  Housing  Estate  com- 
petition  for  designing  a house  that  only  the  use  of  plastics 
made  possible.  It  was  designed  of  plastics-plywood  to 
achieve  light  weight  (essential  to  prefabrication),  and 
employed  the  stressed  skin  principle  of  aireraft  construc- 
tion. The  material  has  great  strength  in  tension,  com- 
pression  and  shear;  is  dimensionally  stable  under  a wide 
range  of  atmospheric  conditions;  and  is  easily  worked. 
The  stressed  skin  principle  means  that  all  forces  arising 
out  of  strueture  load,  contents  load,  wind  load,  etc.,  are 
transmitted  to  earth  through  the  plywood  skin,  climinat- 
ing  posts,  framing,  joists,  beams  and  spars,  and  saving 
much  material  and  weight.  In  place  of  the  light  framing 
commonly  used,  a series  of  spacing  pegs  maintained  the 
outer  and  inner  skin  firmly  in  contact  and  the  intervening 
space  was  filled  with  phenolic  foam  for  insulation. 

This  illustrates  an  interesting  and  novcl  architectural 
approach  to  plastics  that  appears  to  be  sound.  The  house 
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when  completed  will  make  greater  use  of  plastics  than 
any  other  building  yet  conceived.  Not  all  plastics  will  be 
phenolics  but  each  will  be  chosen  for  its  inherent  advantages. 
The  architect  proposes  to  use  styrene  for  weather-proofing 
the  exterior,  because  the  elastic  nature  of  this  material 
will  resist  any  slight  movement  of  the  building  members 
without  cracking  and  consequently  contribute  to  perma- 
nence.  Also,  it  will  provide  good  adhesion  to  the  phenolic- 
impregnated  skin  and  make  a wide  choice  of  color  available 
in  the  exterior  finish. 

In  surveying  the  future  of  phenolics,  let’s  never  forget 
that  they  are  chemical  materials.  We  must  not  expect  the 
impossible,  nor  depend  upon  wishful  thinking  when  writing 
specifications  for  things  to  come.  Above  all,  let’s  be  prac- 
tical  and  down-to-earth  in  our  choice  of  materials,  whether 
plastics  or  otherwise,  and  we  shall  have  no  regrets.  There 
is  no  universal  plastics  that  can  do  all  things  for  all  prod- 
ucts,  but  there  is  a specific  plastics  for  almost  any  engi- 
neering problem  if  its  properties  are  not  overestimated  or 
improperly  applied.  Choose  plastics  wisely  and  they  will 
serve  you  well.  end 
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Acrylics  ior  Tote  Boxes 

( Continued  from  page  74) 

in  order  to  make  possible  the  matching  of  trays  and  boxes 
to  have  the  top  surfaces  of  trays  level  with  the  top  sur- 
faces  of  boxes. 

In  addition  to  the  box  and  tray  designs,  a wide  assort- 
ment  of  partitions  and  separators  present  almost  limitless 
variables  in  the  way  of  box  compartment  arrangement. 
There  are  also  designs  for  a set  of  half-round  trays  with 
separate  covers  to  be  used  independently  of  the  boxes 
in  instances  where  very  small  pieces  only  are  required 
at  an  assembly  station. 

In  the  above  designing  job  particular  attention  was 
given  to  the  lack  of  uniformity  in  the  thickness  of  meth- 
acrylate  sheet  stock.  As  a consequence,  all  box  measure- 
ments  shown  above  are  inside  dimensions.  Only  in  that 
way  could  the  proper  fitting  of  compartment  insets  be 
controlled. 

The  designers’  second  assignment  was  to  produce  draw- 
ings  and  specifications  for  a set  of  completed  tote  boxes 
for  the  initial  order. 

To  assist  the  designers  in  this  phase  of  the  job,  a com- 
plete  set  of  the  gyroscopic  instrument  parts  was  gathered 
together.  Each  part  was  tagged  to  identify:  (I)  the  as- 
sembly  station  to  which  its  kind  was  to  be  delivered ; (2) 
to  show  the  quantity  to  be  delivered  per  shift;  and  (3) 
whether  or  not  the  piece  necessitated  individual  compart- 
mentation  for  extra  protection  against  damage. 

From  the  tagged  parts,  gathered  together  in  groups  cor- 
responding  to  the  various  line  assembly  stations,  and  from 
the  completed  set  of  box  designs,  the  draftsmen  produced 
a set  of  assembly  station  box  designs.  The  set  ranged 
from  the  smallest  independent  tray  to  a full-size  box  con- 
taining  tray,  partitions  and  several  types  of  separators. 
In  instances  where  15  or  20  different  instrument  parts 
must  be  delivered  to  one  assembly  station,  or  where  the 
parts  are  too  large  to  pack  one  shift’s  supply  into  one  box, 
as  many  as  4 boxes  are  called  for  at  a single  station. 

A tabulation  of  the  boxes,  trays,  partitions  and  separa- 
tors needed  to  put  together  the  tote  box  requirements  for 
the  particular  assembly  to  be  supplied  with  plastics  tote 
boxes  revealed  a total  of  4495  pieces  of  plastic,  a box 
being  counted  as  one  piece.  The  4495  pieces  consisted  of 
63  different  designs;  boxes,  trays,  dividers  and  separators. 

Tbese  products  were  made  for  us  by  Dura  Plastics,  Inc. 
of  New  York  City.  The  vendor’s  responsibility  was  a 
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heavy  one.  Piece  tolerances  were  held  to  0.010",  with  no 
allowance  for  the  accumulation  of  errors  in  slotting  the 
separators. 

Each  of  the  different  plastic  piece  designs  carry  differ- 
ent Sperry  identification  numbers  and  all  of  the  4495 
pieces  bad  to  be  clearly  marked  by  the  hot  stamp  process 
with  black  fill-in. 

Furthermore,  the  vendor  order  included  assembly  of 
the  plastics  boxes  in  conformity  with  the  set  of  assembly 
station  prints  and  specifications.  The  tote  boxes,  as  well 
as  the  trays  to  be  used  separately,  were  then  further  iden- 
tified  by  application  of  a 54"  red  decalcomania  numeral, 
conforming  to  the  number  of  the  assembly  stations  for 
which  they  were  procured.  Decalcomania  was  used  for 
station  identification  in  order  that  the  number  could  be 
removed  without  damage  to  the  plastic  when  the  original 
use  of  the  box  was  terminated  or  changed.  For  protection 
of  the  decalcomania  a coat  of  clear  shellac  was  applied. 

The  plastics  boxes,  with  their  multiple  insets,  are  con- 
siderably  more  costly  than  the  crude  pine  boxes  with 
paper  separators.  It  is  important,  however,  to  bear  in 
mind  the  nature  of  the  gyroscopic  instruments  being  man- 
ufactured.  Cleanliness  and  protection  of  instrument  parts 
is  of  extreme  importance.  Damage  to  a relatively  few 
instrument  parts  could  be  a good  deal  more  costly  than  the 
extra  expenditure  for  plastics  totes,  the  partial  function 
of  which  is  protection  of  critical  pieces  against  damage. 

In  the  production  of  Sperry  high  precision  instruments, 
where  improvements  to  methods  and  working  conditions 
are  constantly  being  applied,  many  uses  for  plastics  have 
been  found  apart  from  molded  or  fabricated  parts  in  the 
instruments  themselves.  Cellulose  acetate  operation  sheet 
envelopes,  acetate  dust  covers  of  various  sizes  for  work 
in  process,  methacrylate  or  acetate  cabinets  and  cabinet 
panels,  vinyl  tubing  and  butyrate  nozzles  for  vacuuni 
lines  are  typical  of  the  applications  which  have  been 
adopted  with  good  results.  end 


LLet  the  Public  Be  Pleased! 

(Conlinued  from  page  54) 

tendency  has  been  to  cover  labels  with  technical  and  semi-  | 
technical  details  that  require  interpretation  for  the  lay- 
man.  The  consumer  is  interestcd  in  the  qualities  of  the  j 
goods  that  will  serve  his  needs  best. 

The  post-war  consumer  will  not  be  like  any  consumer  j 
we  have  known  before.  Tens  of  thousands  of  men  and 
women  have  been  exposed  to  new  and  wider  experiences. 
Although  a $30-a-week  will  replace  the  $100-a-week  salarv. 
the  higher  income  appetite  will  die  hard.  A large  post- 
war  market  will  therefore  demand  the  quality  for  which 
increased  incomes  gave  buyers  the  taste.  The  possibilitv 
of  applying  plastics  to  almost  all  products  and  equipment 
will  frequentlv  make  it  possible  to  satisfy  this  demand. 

Pre-production  testing,  ba  sed  on  design  evolved  out  of 
actual  requirements  and  tastes,  prove  that  aeceptance  is 
only  a matter  of  meeting  these  needs.  and  will  dispel.  in 
many  cases,  a vague  fear  of  consumer  rcsistance  to  change. 
The  same  consumer  who  resists  plastics  because  he  identi- 
fies  them  with  cheap  gadgets.  has  also  patronized  stores 
and  restaurants  and  worked  in  offices  and  factories  us:ng 
heavy-duty  plastics  equipment,  without  knowing  to  what  the  j 
increased  efficiency  and  attractive  appearance  was  due. 

When  we  use  plastics  to  improve  the  appearance  and  I 
safety  of  a worker-manipulated  ntachine  or  to  improve 
the  efficiency  and  function  of  some  specific  houschold  j 
produet,  wc  find  that  the  consumer  wants  cxactly  what 
plastics  have  to  offer.  They  are  frequentlv  less  expensive  , 
and  as  effective  or  more  effectivc  than  traditional  nu- 
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terials.  Their  use  often  saves  the  consumer’s  time  because 
of  ease  in  cleaning,  resistance  to  scratching,  inherent  finish 
and  other  invaluable  attributes. 

The  home  is  the  traditional  stronghold  of  change  re- 
sistance. Tastes  in  homes  are  often  wholly  dictated  by 
sentiment  and  familiarity.  Yet  we  find  that  the  use  of  plas- 
tics  in  combination  with  other  materials  in  kitchens  in 
particular  indicates  that  plastics  will  be  received  in  exact 
proportion  to  their  efficiency.  The  conclusion  is  simple : 
The  kitchen  is  a workroom.  It  is  one  of  the  few  rooms 
in  the  home  where  tradition  plays  little  or  no  part.  A 
housewife  does  not  eling  to  an  old-fashioned  stove  or  an 
easily  stained,  chipped  and  inconvenient  sink  in  the  same 
way  that  she  cherishes  the  ponderousness  of  the  golden  oak 
period  in  which  she  grew  up.  This  distinetion  is  one  which 
should  be  given  more  attention  by  the  designer. 

In  terms  of  energy  and  time  consumed  in  the  prepara- 
tion  of  food  and  the  cleaning  up  of  kitchens  by  the  house- 
wife, science  and  invention  have  made  her  job  twice 
as  easy.  The  use  of  new  materials,  among  which  plastics 
will  undoubtedly  be  outstanding,  will  make  it  twice  as 
easy  again.  Thus,  plastics  can,  and  probably  will  find 
their  way  into  the  estimated  10,000,000  American  homes 
through  the  kitchen  door. 

The  home  is  only  a very  small  part  of  the  high  potential 
of  accumulated  demand,  which  ineludes  more  than 
10,000,000  automobiles  and  20,000,000  radios.  All  of  these 
are  direct,  consumer-used  produets  through  which  he  will 
become  familiar  with  plastics  in  action.  Because  of  durabil- 
ity,  high  tensile  strength,  light  weight  and  the  inherent 
finish  of  many  plastics  already  developed,  they  are  already 
being  applied  in  the  design  of  cars,  trains,  airplanes  and 
buildings.  It  is  at  this  point — before  produetion — that 
industrial  design  becomes  the  range-finder  for  new  produets 
and  new  markets.  It  can  give  direction  to  many  industrial 
moves  which  have  too  often  been  controlled  by  the  sales 
manager’s  hunch  or  last  year’s  produet  failures,  and  usuallv 
have  no  bearing  on  what  may  be  this  year’s  success. 

Too  much  emphasis  cannot  be  placed  on  a “grass  root” 
knowledge  of  the  markets.  Although  a drill  press  opera- 
tor may  use  his  machine  with  a lessening  of  fatigue  and 
increased  produetion  because  of  appearance  and  efficiency 
due  to  correct  design,  and  probably  the  use  of  plastics, 
he  becomes  another  consumer  altogether  as  a private 
Citizen  buying  goods.  As  a home-owner,  there  is  a close 
association  in  his  mind  between  traditional  fornis  and 
traditional  materials.  Yet  from  the  standpoint  of  func- 
tion,  durability  and  easy  maintenance,  plastics  will  be  the 
most  desirable  materials  for  many  pieces  of  furniture. 
Dining  tables,  end  tables,  furnishings  for  children’s  rooms, 
and  the  like,  which  are  subjeet  to  hard  wear,  may  all 
be  plastics  when  they  can  offer  appearance  and  durability 
competitive  with  traditional  woods. 

The  major  question  that  the  plastics  industries  must 
ask  themselves  is,  “Who  is  the  consumer?”  and  “What 
are  his  specific  requirements  ?”  not,  “What  can  he  be 
sold  into  buying?” 

An  example  of  this  approach  might  be  the  vaeuum 
cleaner.  We  ask  first,  “What  is  the  consumer’s  cleaning 
problem  in  relation  to  his  income  group  ?”  “What  facil- 
ities  does  he  have  for  storing  equipment?”  “What  things 
will  he  want  to  clean?”  “How  long  does  it  take?”  A 
much  more  extensive  analysis  is  necessary,  but  these  few 
questions  illustrate  the  point.  The  vaeuum  cleaner  is  an 
outstanding  example  of  a piece  of  home  equipment  in 
which  the  light  weight  and  other  excellent  qualities  of 
many  plastic  materials  can  be  used  to  advantage.  The 
important  point  to  consider  is  that  a correct  analysis  al- 
most  always  starts  with  the  performance  of  the  produet 
or  material  in  action,  not  with  the  produet  itself.  Pre- 
conceived  notions  of  form,  application  and  other  super- 
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Kimble  Standard  Motors  ...  A. C.  and  D.C. 
AvaiUbla  in  «11  commarcUl  titen,  1 to  25  H.P. 
All  typen,  aquirral  enge,  slip  ring  and  diract 
currant  — conatant  and  adjuatabla  apeeda. 
Sturdy,  drip-proo!  conatruction.  Elactrically 
waldad  bara  and  and  ringa  for  high  afficiancy 
and  troubla*fraa  parformanca.  Ball  baaringa 
aaeluai valy,  moat  advancad  anginaaring. 
Writa  for  information  and  pricaa. 


KIMBLE  ELECTRIC  Divlsion  of  Miehla  Printing  Press  &Mfg.  Co. 
2037  W.  Natlinct  Sftraat.  Chicago  8,  Illinois 


YOU  gat  battar  all-round  par- 
formanca with  a motor  da- 
aignad  for  your  machine;  raaulta 
which  cannot  ba  obtainad  by 
adapting  your  machina  to  a 
atock  motor.  Kimbla  has  provan 
this  by  35  yaara  of  custom- 
building  motors  to  gat  battar 
results  for  scoras  of  laading  ma- 
china ry  manufaeturars. 

Little  if  any  additional  cosi. 
Tou  oftan  gat  many  aconomias 
as  wall.  Prompt  attantion  to  your 
neads  and  prompt  dalivarias. 
Kimbla  custom-built  motors 
cost  littla  if  any  mora  than  stock 
motors.  Send  in  your  problem 
. . . for  a better  solution.  Lat 
Kimbla  azparts  figura  with  you. 
All  naadad  constructions,  in 
A.C.  or  D.C.,  from  Vfc  to  30  H.P. 
Submit  your  problams  today. 
No  obligation.  It  pays. 


KIMBLE  MOTORS 
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E 

AWARDED 
TO  EMPLOYEES  OF 
GEMLOID  CORPORATION 

FOR 

EXCELLENCE  IN  WAR 
PRODUCTION 

Gemloid  Corporation 

7910  ALBION  AVENUE 

ELMHURST  LONG  ISLAND,  N.  Y. 


ficial  characteristics  only  limit  potentialities — and  sales. 

Bricfly  summarized,  there  are  eight  steps  in  design  ap- 
proach:  Research  into  consumer  requirements;  evaluation 
of  pertinent  trends ; produet  analysis ; specification  of  prod- 
uet  requirements;  measurement  of  consumer  preferences; 
application  of  materials  and  technical  developments ; visual 
design;  design  selection  by  consumer  tastes.  These  have 
many  subheadings  and  secondary  benefits,  such  as  advanced 
produet  tdeas,  related  produets,  accessory  produets,  and 
Creative  material  for  advertising  and  sales  manuals,  as  well 
as  new  ideas  for  merchandising  and  new  processes. 

A highly-trained  consumer  research  department  to  in- 
vestigate  requirements  and  pre-test  acceptability,  a technical 
staff  to  analyze  produet  requirements  and  develop  new  and 
improved  produets,  a technical  research  department  which 
constantly  studies  new  materials  and  technical  develop- 
ments, and  a design  and  engineering  staff  to  develop  final 
produet  designs,  are  all  necessary  components  of  the  com- 
plete  pieture.  Insofar  as  materials  are  concerned,  plastics, 
more  than  any  other,  have  taxed  the  ingenuity  of  the  in- 
dustrial  designer,  yet  promise  him  many  opportunities  for 
broad  improvements  in  produet  design.  END 

Resin  Fibre  Preiotming 

( Coittinued  from  page  42) 


at  the  time  of  the  mixing  of  the  slurry.  However,  an 
unlimited  range  of  colors  can  also  be  procured  by  painting 
or  spraying  in  the  final  operations.  This  material  lends 
itself  readily  to  baJcing-on  processes  and  some  very  attrac- 
tive  deckled  or  wrinkled  finishes  are  resulting  from  this 
method.  In  the  produetion  of  hostess  lunch  trays  for  air- 
liners  as  shown  in  the  accompanying  photographs,  appear- 
ance  was  one  of  the  primary  requirements.  Highly  satis- 
factory  results  were  obtained  by  a baked  on  two-tone  color 
scheme  in  the  final  design. 

There  are  several  methods  of  obtaining  a harder  and 
a higher  polished  outer  surface  on  molded  articles  by 
applying  extra  resins  to  the  surfaces  of  the  preforms  before 
the  final  molding  operation.  This  application  is  usually 
done  by  spraying  a resin  solution  on  the  preform. 

To-day  the  produetion  costs  of  the  fibre  preform  ranges 
from  S to  20c  per  lb,  depending  to  a great  extent  on  the 
complexity  of  the  contour.  To  this  must  be  added  the  cost 
of  the  impregnating  resins  used.  The  variation  in  the  final 
cost  of  the  fibre  preform  molding  depends  upon  the  volume 
of  produetion,  tooling  costs,  the  timing  cycle,  etc.,  in  ap- 
proximately  the  same  ratio  as  in  other  forms  of  molding. 
As  more  efficient  techniques  are  developed  in  the  manu- 
faeture  of  preforms  by  the  use  of  high-frequency  electronic 
heating,  reduced  pressure  vaeuum  ovens  and  infra-red 
ovens,  there  wilt  be  some  reduetion  in  produetion  costs. 
However,  the  major  impetus  toward  lower  costs  is  expected 
to  result  from  the  progress  made  in  the  discovery  of  new 
and  less  expensive  resins.  Even  under  present  conditions, 
the  prices  of  fibre  resin  materials  are  decidedly  favorable 
when  compared  with  other  materials  of  comparable  high 
mechanica!  properties. 

In  recent  tests  some  very  interesting  results  have  been 
obtained  by  varying  the  resin  content  of  the  resin-fibre 
mixture.  When  the  resin  content  was  held  at  55%  of  the 
mixture,  the  tensile  strength  was  13,400  psi.  When  the 
resin  content  was  lowered  to  only  15%,  the  tensile  strength 
was  effected  only  to  the  point  of  12,200  psi.  Although  the 
resin  content  was  dropped  40%,  the  tensile  strength  was 
effected  only  approximately  10%.  On  the  same  test  impact 
strength  on  a notehed  Izod  test  varied  from  1.09  ;£  0.18 
with  55%  resin  content  to  6.96  3:  0.64  with  15%  resin 
content,  thus  demonstrating  that  most  of  the  good  me- 
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chanical  qualities  are  a result  of  the  properties  derived 
from  the  fibres.  However,  water  absorption  of  the 
finished  article  was  controlled  almost  wholly  by  the 
resins.  A 55%  resin  content  allowed  only  0.24%  water 
absorption  over  a 24  hr  period.  At  15%  the  water  absorp- 
tion yumped  to  70.6%  for  the  same  period  of  time. 

Table  1,  developed  from  recent  tests,  brings  out  some 
valuable  comparisons  of  properties  between  the  materials 
fabricated  by  impregnating  after  the  preforms  were  made 
and  by  incorporating  the  resins  in  the  beater  before  pre- 
forming.  While  some  noticeable  advantages  are  gained 
by  beater  dispersion,  more  than  double  the  pressure  is 
required  than  if  the  preform  is  impregnated  after  shaping. 
However,  when  volume  production  is  to  be  considered,  the 
beater  dispersion  process  is  more  satisfactory.  It  is  simpler, 
there  is  better  control  of  resin  content,  fewer  operations 
are  required,  and  for  long  runs  it  is  less  expensive. 

Tests  made  on  samples  prepared  by  either  method  com- 
pared  more  than  favorable  with  samples  of  the  same  resin 
content  molded  by  other  methods. 

Continuous  research  is  uncovering  new  sources  of  fibre 
for  new  properties  and  greater  strength.  Among  these 
sources  are  kraft,  sulphite,  rag,  alpha,  ground  wood,  waste 
paper,  glass,  and  many  different  combinations  of  these. 
Each  of  the  fibre  fillers  have  a direct  effect  on  the  physical 
properties  of  the  finished  materials  as  is  shown  by  Table  2. 

The  Hawley  company  has  recently  licensed  several  na- 
tionally-known  manufacturers  to  use  its  processes  in  ex- 
perimental  and  manufacturing  work.  While  many  of  the 
actual  results  are  not  available  for  publication  at  the  pres- 
ent time  there  are  indications  of  successful  application  of 
such  processes  as  contact-laminating  resins  to  impregnate 
pulp  preforms,  which  would  eliminate  the  necessity  of 
pressure  in  the  final  operation. 

Rope  Fibres 

Another  interesting  fibrous  material  that  is  gaining  in 
popularity  in  preform  molding  is  hemp  or  sisal  fibre  of 
the  type  ordinarily  used  in  the  manufacturing  of  rope.  The 
process  of  manufacture  with  this  material  is  somewhat 
different  in  its  initial  stages  but  the  resulting  articles  have 
many  of  the  advantages  obtained  by  the  vacuum  screen 
method. 

In  using  sisal  or  hemp  a rough  layer  or  mat  of  this  fibre 
is  made.  The  resin  is  then  impregnated  into  the  porous 
material.  After  thorough  impregnation  a preform  is  cut 
out  of  the  mat  in  the  shape  of  the  article  to  be  made.  It  is 
usually  put  through  a simple  shaping  operation.  While 
this  preform  does  not  conform  as  accurately  to  the  shape 
of  the  finished  product  as  does  the  preform  made  by  suction 
screen  in  the  paper  pulp  process,  the  finished  article  has 
the  same  characteristics.  These  preforms  are  usually  molded 
by  regular  compression  methods. 

Various  properties  are  being  obtained  by  building  up 
the  fibre  mats  with  layers  of  different  resin  content.  By 
using  layers  containing  different  colors,  different  hues  re- 
sult on  the  inside  and  outside  of  the  article. 


Physical  Properties  Attained  with  Molding  Processes 
Impregnated, 

Preform  Beater-  Wood  Fabric 

Impreg-  Dis-  Flour  Filler  Paper 

nated  persion  Filler  Phenolics  Laminater 

ding  pressure— psi  880 1900  2009  2-3000 _.3-4000 1500-2000 

ile  strength— psi  ..  15-16,000.  1 8-20,000..  6-7000 6-8000 _7-8000 

iiral  strength— psi  16-18.000.  2 1-23,00»... 7-800 1 0-1 1,000...  .15-16,000 

ict  strength — ft  lb 

r in  notched 3.0-3.5 3.5-4.0. 0.28-0.40 2.5-3.0 2.5-3.5 

er  absouption — 

. 24  hr 0.9- 1.0. 0.8- 1.2 Less  than  0.5. 1.0- 1.5 1. 5-2.0 
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HOBALITE 

for 

HOBBED  MOLD  DIES 

A GOOD  SINKING  IN  1935 

TODAY 

PERFECT  CAVITIES  ARE  HOBBED 

12'  x 6'x  2*  D..p  — 10'  Dlo.  x 3'  D..p 


The  plostic  molding  industry  grows  in  leops  ond 
bounds.  We  had  to  improve  Hobalite  at  that  pace.  March, 
1939,  dosed  a long  period  of  research  and  checking  under 
actual  hobbing  conditions,  proving  we  had  improved  hobability, 
reduced  porosity,  and  improved  reaction  to  heat  treatment. 

The  hobbed  cavities  in  Hobalite  have  that  perfect  finish 
which  gives  high  lustre  to  the  molded  part.  Properly  case- 
hardened  and  heat  treated  it  withstands  a pressure  of  82 

Tont  Per  Square  Inch. 

A comp/ete  «fock  of  all  ttondard  sizes  carried 
in  our  Chicago  Warehouse  for  immediate 
shipmenl. 
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Rear,  front  views  of  resin-impregnated  paper  pulp  welder‘s 
mask.  an  application  requiring  high  impact  strength 


By  varying  the  aniount  of  resitt  used  on  the  center  and 
outside  layers  almost  any  degree  of  hardness  can  be  ob- 
tained  on  the  sur  face  of  the  article  without  using  a high 
resin  content  throughout  the  entire  thickness  of  the  article. 
This  means  a considerable  savings  in  cost  of  the  more 
expensive  resins.  The  use  of  this  cordage  type  of  fibre 
filler  in  preforms  produces  a molding  material  readilv 
adaptable  to  compound  curved  surfaces  requiring  an  espe- 
cially  high  inipact  strength. 

Interesting  tests  are  also  being  made  with  different  tvpes 
of  resins.  Up  to  the  present  time  most  resins  used  in 
manufacturing  have  been  of  the  phenolic  type.  Tests  using 
melamine  resins  are  producing  materials  with  all  the  char- 
acteristics  and  advantages  of  this  resin  that  are  obtained  in 
compression  molding.  The  finished  articles  are  odorless 
and  tasteless,  and  can  be  produced  in  lighter  shades  than 
are  possible  with  phcnolics.  end 

Cutting  Magneto  Head  Hejects 

( Continued  from  pagc  65) 


high  frequency  the  percentagc  of  rcjects  dropped  below  5%. 
The  complete  cyde  for  molding  onc  of  these  heads  is  12 
min.  Allowing  time  out  for  lunch  and  two  short  recess 
periods,  production  is  now  35  heads  per  press  in  an  8-hr 
shift.  Production  prior  to  installation  of  the  Thermex  was 
less  than  half  this  amount. 

Opcrational  costs,  including  aniortization  of  the  high  fre- 
quency unit  used  on  this  job,  are  approxiniatcly  17)4*  an 
hour.  This  estiniate  is  based  on  the  assumption  that  elec- 
tricity  for  industrial  uses  is  obtainable  at  1*  per  kwh,  and 
that  power  and  rectificr  tubes  niight  have  to  be  rcplaccd 
after  being  used  5000  hr. 

Heating  Other  Materials 

Because  it  eliminates  the  obstacle  of  low  heat  transfer- 
cnce,  high-frcquency  heating  of  plastics  may  be  used  to 
advantage  with  almost  all  common  plastics  materials.  Ther- 
moeouplc  rcadings  show  reasonably  uniform  temperatures 
throughout  the  mass,  near  the  sides,  and  at  other  points 
including  the  center.  This  applies  to  thick  sections  a$  well 
as  to  thin.  Preheating  requiring  as  long  as  30  min,  using 
conventiotial  methods,  may  be  reduced  to  1 min  or  even  less 
when  high  frequency  is  used. 

This  quick,  uniform  heat  generation,  because  it  insures  a 
soft  pliable  mass,  means  that  comparatively  little  pressure  is 
i rcquircd  to  lill  the  mold  completcly  and  quickly.  The  size 
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and  eomplexity  of  pieces  can  be  increased  while  pressures 
need  be  no  greater  than  those  already  in  use.  The  time 
saved  in  mold  closing  is  considerable. 

In  the  general-purpose  materials,  such  as  the  wood-flour 
phenolics,  molding  pressures  can  be  generally  reduced  to 
50%  of  that  formerly  used.  Closing  cycles  can  be  reduced 
to  30%  and  curing  cycles  to  50-25%  of  that  previously  used. 

In  the  improved  high-impact  materials,  the  advantages 
are  even  greater.  It  is  possible  to  reduce  molding  pressures 
to  20%  of  the  time  formerly  considered  necessary,  and  mold- 
ing time  to  25%.  Curing  temperature  reductions  are  similar 
to  those  effected  in  the  general-purpose  materials. 

In  the  special-purpose  materials,  high  frequency  heating 
greatly  broadens  the  scope  of  plastics  uses.  In  fact  it  is  now 
possible  to  visualize  the  molding  of  thermosetting  materials 
as  approaching  punch-press  operation.  end 
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Precision-Molded  Instruments 

( Continued  from  pagc  80) 


Physical  Properties  of  "Plexiglas" 


Sheet 

Molded 

Specific  qravity 

1. 18-1. 19 

1. 18-1. 19 

Hardness 

Mohs  2.3 2.3 

Rockwell  M70 M70 

Brinell  (500  kg  10  mm  ball) 18-20 18-20 


Tensile  strength  (psi) 5800-8000 4000-6000 


Elongation  at  failure  (%) 

....2  (min) 

1-5 

Flexural  strenqth  (psi) 

- 14,000-16,000 

. 1 0,000- 1 5,000 

Compressive  strenqth  (psi) 

....1  1,000-13,000 

.10.000-15,000 

Impact  reslstance  (ft-lb,  ASTM 

Charpy  unnotched  bar) 

3.43.6 

1-4 

Modulus  of  elasticity  (psi) 

....  4-6X1 05 

Coefficient  of  expansion  (°C) 

...8XIO-5 

8-9  X I0'5 

Water  absorption  (%)  byweight 

(not  pre-conditioned) 

24  hr 

0.4 

48  hr 

0.5 

The  materials  of  which  the  drafting  instruments  are 
now  made  are  rigidly  controlled  chemically  during  their 
manufacture.  Furthermore,  the  precision  methods  of 
molding  maintain  exacting  Controls  during  the  molding 
process  and  provide  for  normalizing  after  molding.  This 
maintains  the  uniformity  of  these  products,  and  eliminates 
the  ills  of  the  imported  (from  Japan)  wood-and-bamboo 
product  which  was  susceptible  to  high  water  absorption, 
warping,  twisting  and  splintering.  end 


Comparative  Proper+ies  of 
Dow,  Bakeli+e  and  Monsanto  Polys+yrene 


Property 

Dow 

Chemical  Co. 

Bakelite  Div. 
Carbide  & 
Carbon 

Chemicals,  Inc. 

Monsanto 

Chemical 

Co. 

1.055 

1.07 

1.054-1.070 

Specific  volume  (lb 

26.3-25.9 

25.9 

26.3-25.9 

1.59 

1.592-1.597 

1.59 

7000 

6500-7000* 

5000-9000 

Modulus  of  elasticity 
(psi)  

...1. 7-4.7  X 10® 

,..16,000 

...0.375-0.425  X I0«*.. 
14,000-19,000* 

.....  1. 7-2.6  X I0« 
14,000-19,000 

M75-M90...- 

M85-M92 

M87-M90 

Specific  heat 

...„ 0.32 

0.32 

0.32 

Thermal  expansion 
(per  #C)  

6-8  X 10-5 

65-75  X 10-6 

68  XI0-® 

Heat  distortion  (°F)...... 

Dielectric  constant 

...170-175  

...  ..  170-176 

170-180 

2.5-2.6 

2.5-2.6 

2.5-2.6 

Power  factor 

(at  106  cycles) 

Effect  of  acids 

.0.0001-0.0003 

...At+acked  only 
by  strong 
oxidizing  acids. 

0.0001-0.0004 

Oxidizing  acids 
ca  use  slight 

0.0001-0.0004 

resistance 

None 

•Used  ln  lnjection  molding. 


WOODFLOUR  PHENOLS 

BARIUM  STEARATE 

SAWDUST  CRESOL 

HEXAMETHYLENETETRAMINE 
COTTON  FLOCK  ZINC  OXIDE 

GROUND  CORK 

ASBESTOS  ACETONE 

FILLERS  & 

CALCIUM  STEARATE  CRESYLIC  ACID 

CHEMICALS 

CHINA  CLAY  RED  IRON  OXIDE 

LITHARGE  for  the  FORMALDEHYDE 

ALUMINUM  STEARATE  SHELLAC 

PLASTICS 

LITHOPONE  GLYCERINE 

INDUSTRY 

MICA  DIATOMACEOUS  EARTH  RUBBER 

LIMESTONE 

SULPHUR  FLOUR  CARBON  BLACK  WAXES 
DIBUTYL  PHTHALATE 

MAGNESIUM  OXIDE  EAST  INDIA  GUMS 
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IF  YOU  WANT  OUTLETS 
CONTAGT  US 

Anything  pertaining  to  Smokers  Articles 
or  General  Merchandising  and  Novelties 

★ ★ ★ 

We  Contact  Jobbers  and  Chain  Store  and 
Department  Stores  from  Coast  to  Coastl 

(Wm  WUl  Cmrry  Our  Oten  Account»  if  Smcmttary) 

★ ★ ★ 

M.  B.  SIECEL 

ASSOCIATES 

FACTORY  REPRISENTATIVES  AND  DISTRIBUTORS 

160  N.  WELLS  ST.  CHICAGO  6.  ILL 


HYDRAULIC  EQUIPMENT  SPECIALS 

4 — Buckeye  400  Ton  Presses.  20"  x 38"  Platens,  6'-6"  Daylight,  16"  Diem.  x 
3'-é"  Stroke  Up  Moving  Rams,  Steel  Cylinders,  4000  Lb.  WP. 

2— Soothwark  340  Ton  Presses,  40"  x 48"  Platens,  8'  Daylight,  17"  Diam.  x 
6#  6"  Stroke  Up  Moving  Roms,  3000  Lb.  WP. 

I — New  157  Ton  Hobbing  Press,  10"  Ram,  61/»"  Stroke,  12"  Daylight,  Hard- 
ened  Steel  Anvils,  Complete  with  Either  Hand  or  Power  Driven  Pump, 
with  Necessary  Piping  and  Accessories. 

I— New  400  Ton  Hobbing  Press.  16"  Ram,  6*/a"  Stroke.  12"  Daylight,  Hard- 
ened  Steel  Anvits,  Complete  with  Hand  or  Power  Pomp,  Piping,  Acces- 
sories. 

Other  Sizes  Presses.  Pumps.  Accumulators,  Preform  Ma- 
chines, Grinders,  Machine  Tools,  Etc. 

EQUIPMENT  COMPANY 

•73  Broed  Street  Newark  2,  New  Jersey 


PRODUCT  DESIGN 

Furnlehlag  the  Industry  with  Original 
S tyting  in  Practlcal  Plaatic  Design 

ARTHUR  SWANSON 

onA  A nor  latmt 

N.  Michigan  At*.  CHICAGO  11.  ILL. 


INDUSTRI  AL 


FOR 

SALE 


N» w.  Ond  and  Rtbulll 
Hydraullc  Pnim,  Pump*.  Accumulators.  ste. 

lor  Plastlc  & Rubber  Industrie. 
High.sl  Pricos  Pald  lor  Your  Surplus  Equipm.nl 

0IITE1SAL  HYD1ADLIC  MACHIIEBY  COMPANY 

285  Hudson  Slrssl.  New  York  13.  N.  Y. 
Walksr  5-5112-1 


Ca 


an  tfOU  U se  en  estehllshed  tep  fltght  seles  ergeni- 
■etien  in  the  New  Yerfc  arta  — hlghly  reted  end  eew  le  cee- 
•tent  touch  with  mest  me|or  industriel  menutectwreraT 
»OX  3 • PLASTICS 

EMPIRI  STATI  BLDG.,  N.  Y.  C.  1 


WANTED—V/  & P MIXER 

Profor  power  tlltlnir  150  gni.  worhlng  rspultr,  Jnck- 
eled  for  10  lb*  8 team  preaaure.  hlnged  and  counter- 
balanced  vaulted  cover,  elgma  or  7.  blade*.  With  or 
without  drive.  Will  conelder  other  make*  of  lame 
speclficatlon*.  Addre**  offarlng*  to:  Wltco  Chemical 
Company.  6200  W.  5l*t  Street.  Chicago  38.  Illinois. 


indicate  that  high-temperature  Lucite  offers  satisfactory 
stability  at  a wide  range  of  temperatures,  while  Lumarith 
is  very  good  at  extreme  low  ranges. 

The  tests  were  performed  in  the  Scott  machine,  and  the 
varying  temperatures  were  achieved  with  dry  ice  packs 
and  infra-red  lamps.  Both  rivets  were  in  diameter 
and  were  of  the  100°  countersunk,  %"  L bore  type. 
The  Lucite  rivet  weighed  0.0254  oz.  and  the  cellulose 
acetate  units  weighed  0.0284  oz. 

Experiments  to  determine  the  relative  shear  strength  of 
the  Lucite  rivets  driven  through  plienolic  ( Micarta ) sheet, 
produced  the  following  results  in  single  shear : 


Thickness 
of  Sheet 
(In) 

Failure  (Lb) 

Remarks 

a....; 

55 

A 

126 

'A 

142 

Rivets  fallad 

The  company  finds  that  plastics  rivets  greatly  reduce 
time  and  labor  required  to  fasten  plastics  to  metal,  wood 
or  fabric,  and  they  make  possible  many  desirable  and  ad- 
vantageous  changes  in  design  because  they  do  not  require 
access  to  both  sides  of  the  work.  They  also  possess  deco- 
rative  features,  are  non-corrosive,  and  make  possible  cer- 
tain  joints  which  formerly  had  to  be  made  by  objectionable 
or  very  expensive  means.  Where  maximum  strength  is 
necessary,  the  100°  countersunk  rivet  is  best,  but  where 
strength  is  not  important,  either  the  flat  head  or  brasier 
head  rivet  is  satisfactory. 

The  tests  showed  that  it  is  highly  important  to  keep 
hoie  size  in  shank,  temperature,  time  of  heating  and  air 
pressure  in  proper  relationship.  Rivet  length  may  range 
as  far  as  desired,  as  long  as  the  bore  extends  the  correct 
distance  through  the  shank.  The  expanded  portion  can  be 
as  short  as  A".  end 


Machininff  Plywood 

( Continued  from  poge  48) 


the  appearance  of  having  many  fine  nicks.  These  nicks 
are  the  points  that  contact  the  glue  lines. 

Some  thought  is  being  given  to  the  use  of  oscillating 
heads  wherever  possible  in  the  machining  of  plywood,  so 
that  the  tool  wear  will  be  more  evenly  distributed.  How- 
ever,  this  is  not  feasible  in  dovetailing. 

Shearing  and  Punching 

Thin  plywood,  such  as  is  used  for  A"  3-ply  aireraft 
skins,  is  often  sheared  in  power  shears.  Because  of  the 
difTering  grain  directions,  the  power  shears  must  be  rigid 
and  rugged  in  order  to  provide  dean  cuts. 

Thin  plywood  is  often  punched.  As  with  shearing,  the 
danger  is  in  crushing  or  mangling  the  edges.  Sharp  dies 
with  proper  clearances  and  firm  beds  are  essential. 

Scroll  and  Jig  Sawing,  Chain  Mortlsing 

Both  sawing  operations  are  common  in  plywood  applica- 
tions.  A music  panel  on  a piano  is  a good  example  of 
these  techniques. 

Chain  mortising  is  frequently  used  in  door  construction, 
and  a common  application  are  the  plywood  stiles  in  the 
lightweight  honeycomb  type  flush  doors.  The  plywood 
glue  lines  are  rough  on  the  chains ; however.  proper  honing 
of  the  chain  cutters  gives  reasonably  long  li  fe. 
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Experimental  panel  being  put  through  one  of  openings  in 
hydraulic  hot  press,  capable  of  pressing  10  panels  simul- 
taneously.  Note  only  2 of  the  8 rams  in  press  are  in  use 


In  many  aircraft  assemblies  it  is  necessary  to  handplane 
the  A"  or  &"  thick  plywood  edges.  This  is  often  trouble- 
some.  Here  is  a useful  application  for  the  new  electric 
power  planes.  The  spiral  cutters,  operating  at  15,000  rpm 
and  over  do  a very  fine  job. 

Humidity  Control  Systems 

Up-to-date  plants  using  and  machining  resin-bonded 
plywood  are  installing,  or  have  installed,  humidifying  sys- 
tems to  give  moisture  content  control.  The  value  of  these 
systems  cannot  be  overestimated,  and  their  use  is  required 
for  top  rating  contractors  by  the  Army  Air  Forces, 
wherever  plywood  assemblies  are  fabricated.  Dust  col- 
lector  systems,  too,  are  required,  and  are  even  more  neces- 
sary for  resin-bonded  plywood  than  they  are  for  solid 
lumber. 

Nothing  has  been  said  about  machining  the  new  super- 
pressed  plywoods,  which  are  generally  impregnated  with 
resins  and  then  bonded  under  heat  and  very  heavy  pres- 
sure,  with  or  without  additional  layers  of  resins  between 
the  veneers.  Compreg  and  Impreg  are  examples  of  this 
type  of  wood.  The  densities  are  much  heavier  than  normal 
resin-bonded  plywood  and  they  more  nearly  approach 
the  true  plastics.  Machining  problems  are  quite  different 
in  the  case  of  these  heavy  density  plywoods.  end 
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Cutter  Tool  Economy 

( Continued  from  page  60) 
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resharpening  before  application  on  another  job — which 
alters  the  dimensions  of  the  cutting  edge  somewhat.  For  this 
reason  the  sample  bites  intended  for  the  bite  board  should 
be  those  taken  not  when  the  tool  is  new  and  before  it  has 
been  used,  but  after  it  has  completed  a job.  The  after-use 
sample  bite  will  show  the  actual  contour  available  from 
the  cutter  for  the  next  use,  as  well  as  the  condition  of  the 
available  bite.  When  the  tool  is  used  on  another  job, 
especially  one  that  is  long  enough  to  have  an  appreciable 
effect  on  the  cutting  edge,  a new  sample  bite  should  replace 
the  old  one  on  the  bite  board. 

In  plants  where  the  stock  of  cutter  tools  is  large,  it  will 
take  some  time  to  sample  them  all  in  order  to  organize  the 
bite  board,  since  the  process  requires  the  setting  up  of  each 
tool  to  take  each  sample  bite.  But  once  this  has  been  done 
and  the  bite  board  completed,  it  is  then  only  a matter  of 
conditioning  the  machine  operators  to  the  habit  of  taking 
a sample  bite  on  an  acrylic  wafer  at  the  end  of  the  run 
and  before  demounting  the  cutter  from  the  machine.  end 
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Hubbell  & Miller 

WISH  TO  ANNOUNCE 
THE  OPENING  OF  THEIR  NEW 
PLANT,  WITH  FACILITIES  FOR: 

FABRICATING 
INJECTION  AND 
COMPRESSION  MOLDING 

T T T 

WR1TE  TODAY  FOR  QVOTATIONS  ON 
YOUR  REQVIREMENTS 

T T T 

TEL.  EDGECOMBE  4-9810-11-12 
1828  AMSTERDAM  AVE.,  N.  Y.  CITY 
ZONE  31 


Two  models  cut  quick,  clean,  accurate  hoies  within  a 
2V2"  to  10"  range,  up  to  1"  thick.  Cross-section  of  cut 
has  appearance  of  letter  "W”  with  each  blade  taking 
out  its  own  side.  Unique  angles  at  which  blades  are 
held  and  new  grinding  technique  on  high-speed  steel 
cutting  blades  prevent  chatter.  Shank  is  heat-treated. 
Removable  pilot,  hardened  and  ground,  permits  use  of 
lead  drills. 

Write  for  complete  calalog.  P-12 
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CUSTOM 

COMPRESSION 

PLASTICS 

MOLDING 

Writt  today  for  Qootitions  on  Yoor  Reqnirements 

ALLMETAL  SCREW  PRODUCTS 

COMPANY 
PLASTICS  DIVISION 


80  GRAND  ST.  OFFICE  ..  v , 

53  crosby  st.  plant  New  T ork 

TIL.  CANAl  6-1171 


• A POST  WAR  PROSPECT 

W»  «r*  pruparinq  lo  morchondii*  nationally  Ihrouqh  our 
•«♦•blithud  wuruhouMt,  a PUlttc  Safely  Hal,  Ihal  it  impact 
and  watar  ratitlanl.  Wa  datira  lo  haar  from  moldart  of  Plat- 
lic  Produclt  who  ara  intaraifad  in  cooparalinq  with  ut  on  an 
aidutiva  batit,  in  ilt  datiqn  and  tala.  Wa  ara  thinlinq  Poll 
War.  Orqanixalion  davalopad  lo  handla  voluma  butinatl 
and  hiqhly  ralad. 
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ADHESIVE  CEMENTS 

for  rrrry  bunding,  joining  problem  ^ J 

PLASTICS  . . . OLASS  . . . METALS  . . . WOOD  T 

QumntltU*  la  fl»  yaur  fob 

PLASTITE  ADHESIVE  CEMENT  COMPANY 

*00  Mo.  Clark  Sl.  Chicaqo  10.  DL 


ROUTER  BITS— FORM  CUTTERS  and 
MACHINES  for  HIGH  SPEED  CON- 
TOUR  and  STRAIGHT  CUTTING  PLASTICS 

3øm4  fm  Cmialag  flø.  43 

EKSTROM,  CARLSON  & CO. 

1410  RaOrood  Ava.  ROCXEOIU),  ILL. 


BUY  WAR  BONDS 

THE  6»h  WAR  LOAN  IS  ON 


Hand  Tools 

( Continued  from  page  34) 


at  temperatures  ranging  from  185  to  248°  F.  On  the  other 
hand,  it  burns  easily,  a factor  to  be  considered  in  high 
temperature  applications,  such  as  on  airplane  engines. 
It  is  significant,  however,  that  few  safety  engineers  have 
ever  objected  to  the  use  of  this  plastics,  and  no  adverse 
“flash”  experiences  have  been  reported. 

Screwdrivers  with  cellulose  nitrate  handles  are  still 
widely  in  demand.  Extruded  6 to  8 flute,  the  profile  can 
be  varied  for  individual  tastes,  the  handles  being  drilled  at 
one  end  for  insertion  of  the  tang.  Manufactured  in  a 
variety  of  sizes  and  styles,  from  vest  pocket  to  cabinet 
types,  they  are  ribbed  to  offer  a positive  grip  and  are 
unbreakable  and  shockproof.  They  are  transparent  and 
brightly  colored,  and  come  in  lengths  and  diameters  that 
are  ample  for  comfortable  use. 

One  use  of  this  extruded  plastics  is  the  double  handle 
grip  of  the  inertia  starter  airplane  crank  handle.  It  has 
a deeply  grooved  outer  surface  which  affords  an  excellent 
hold.  It  is  light  in  weight  and  has  great  impact  strength. 
Because  of  its  toughness  and  weathering  qualities,  cellulose 
nitrate  is  particularly  adaptable  for  trowel  handles,  and 
for  the  handle  grips  of  hack  saw  frames.  Its  smooth 
surface  makes  it  ideal  for  the  brace  heads  and  handles, 
and  its  shockproof  qualities  make  it  ideal  for  socket 
wrenches.  The  handle  is  ribbed  for  a tight,  firni  grip  and 
can  be  spun  around  easily. 

For  smaller-sized  handles,  molded  cellulose  acetate  is 
widely  utilized.  The  reason  for  this  is  that  a small  diameter 
(less  than  yi”)  permits  the  operation  of  a fairly  rapid 
niolding  cycle,  so  that  production  costs  are  less  than  when 
equivalent  sizes  are  machined  from  cellulose  nitrate  rod. 
The  trend  to  injection  molding  of  tool  handles  is  grow- 
ing,  encouraged  by  improvements  in  molding  machines 
which,  because  of  expanded  capacity,  decrease  per-unit 
costs.  Better  molding  materials  and  slow-burning  plastics 
are  other  reasons  for  this  trend. 

Laboratory  tests  have  proved  that  cellulose  acetate  is 
excellent  for  injection-molded  screwdriver  handles.  These 
tests,  which  were  extremely  drastic  and  were  designed  to 
approximate  service  conditions,  showed  that  the  impact 
strength  of  the  acetate  is  greater  than  that  of  cellulose 
nitrate.  Even  when  the  steel  itself  started  to  bend  under 
rcpcated  hammer  blows  at  -40'  C,  the  plastics  handles 
stood  up  satisfactorily  with  no  cracking  or  mashing.  It 
showed  excellent  toughness  at  all  temperatures  tested,  and 
only  off-center  blows  marred  the  handle  face.  When  heavy 
blowg  drove  the  tang  completcly  through  the  handle,  it 
did  not  crack  or  split. 

Tests  showed  also  that  the  acetate  has  good  resistance 
to  burning,  and  the  flame,  when  finally  started,  can  be 
extinguished  by  blowing.  An  excellent  grip  of  the  plastics 
handle  on  the  steel  bit  can  be  achievcd  by  knurling  the 
bit  and  making  it  slightly  over-sized  before  forcing  it  into 
the  handle-hole. 

What,  concrctely,  are  the  comparative  costs  of  injection 
molded  (cellulose  acetate)  handles  and  turned  (cellulose 
nitrate)  handles?  Recent  laboratory  invcstigation  re- 
vealcd  the  following:  Injection  molding  costs  less  than 
machining  from  the  nitrate  for  all-plastics  handles  up  to 
Ji“  in  diameter,  assuming  a certain  minimum  of  (Aitput. 
For  larger  handles,  the  situation  is  revcrsed. 

It  must  be  borne  in  tnind,  however,  that  the  initial  high 
cost  of  the  production  mold  ($1500  and  more)  may  make 
injection  molding  uneconomical  unless  there  is  sufficiently 
great  demand  for  handles  of  that  particular  size  and  shape. 
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On  the  other  hand,  cutting  tools  for  the  turning  of  a 
handle  on  a screw  machine  cost  only  $25  to  $60.  The 
decision  as  to  injection-molding  vs  rod  machining  should 
be  based  on  careful  consideration  of  these  factors  as  well 
as  on  relative  physical  characteristics. 

A major  difference  between  the  acstate  and  cellulose 
acetate  butyrate,  both  of  which  are  utilized  in  injection 
molding,  is  that  the  latter  has  lower  moisture  absorption, 
is  somewhat  lighter  and  is  more  dimensionally  stable. 
There  is  a slight  price  differential  but  this  is  neutralized 
by  the  difference  in  specific  gravity.  Butyrate  is  well 
adapted  as  a fluted  rod  for  screwdriver  handles,  and  is 
also  used  for  the  small  end  of  a handy  wrench  that  is 
familiar  to  Army  mechanics  in  the  airplane  industry. 
Extruded  butyrate,  as  well  as  acetate,  up  to  2"  in  diameter 
is  in  heavy  demand  by  the  armed  forces  and  is  high  on 
the  priority  list. 

The  varying  qualities  of  the  different  plastics  enable  the 
manufacturer  to  choose  his  material  in  accordance  with 
the  particular  requirements  of  the  tool.  Molded  ethyl 
cellulose,  for  example,  is  neither  too  warm  nor  too  cold 
to  the  touch  because  of  its  low  thermal  conductivity  and 
it  has  good  dielectric  resistance.  For  these  reasons,  it 
is  ideal  for  bayonet  handles,  enabling  the  soldier  to  cut 
electrified  barbed  wire  with  his  bayonet  in  perfect 
safety.  It  is  used  also  in  wrench  handles.  Cellulose  ace- 
tate is  used  for  the  housing  of  rotary  pneumatic  drills, 
enabling  women  to  operate  them  accurately  and  without 
succumbing  to  fatigue. 

Casein,  again,  may  be  preferred  by  some  to  cellulose 
acetate,  because  it  is  harder  and  has  more  sheen  and 
luster.  Especially  adapted  for  smaller  tools  (from  A"  to 
Yi”  in  diameter)  such  as  are  found  on  the  jeweler’s  work- 
bench,  casein  is  extruded  and  has  the  advantage  of  com- 
parative  cheapness  in  price  of  the  plastics  itself.  It  is 
used  in  the  handles  of  neutralizing  and  alignment  screw- 
drivers  and  wrenches  and  for  test  prods,  which  may  be 
all-plastics,  except  for  the  prod-tips.  It  is  used  also  in 
tuning  tools  which  check  the  alignment  in  radio  receivers. 
Casein,  on  the  other  hand,  is  not  utilized  where  good 
dimensional  stability  is  needed,  since  it  has  high  moisture 
absorption,  compared  with  the  other  materials  mentioned, 
and  could  not  be  extrusion-molded  without  a formaldehyde 
treatment  after  extrusion. 

Two  examples  of  the  use  of  plastics  in  tools  as  func- 
tional  parts  that  carry  out  the  purpose  of  the  tool  more 
efficiently  than  wood  or  metal  are  soft-nosed  hammers 
with  celluloid  tips  or  heads,  and  all-plastics  fuse-pullers. 

For  hammering  soft  metals  or  delicate  machine  parts 
so  that  no  marks  or  indentations  result,  mallets  with  heads 
of  cellulose  nitrate  are  used  in  various  sizes  by  jewelers 
and  aircraft  mechanics.  A particularly  handy  tool  is  a 
small  clawless  hammer  with  one  end  of  the  head  plastics 
and  the  other  end  metal,  so  that  hard  and  soft  blows  can 
be  struck  interchangeably.  Some  hammers  have  the  heads 
screwed  onto  studs  so  they  can  be  replaced;  others  are 
forced  on  permanently. 

Soft  face  hammers  of  various  styles  and  sizes  are 
available  for  almost  any  type  of  assembly  job  where  deli- 
cate machine  parts  have  to  be  struck.  These  plastics 
heads  are  especially  useful  in  aircraft  plants  for  the  work- 
ing  and  forming  of  light  sheet  metals.  One  hammer  has 
a regular  cellulose  nitrate  face  on  one  end,  with  a brass 
insert  in  the  plastics  material  on  the  other,  for  work  on 
pins  and  studs  of  small  diameter  and  for  hard  surfaces. 
Other  types  have  a square  tip  on  one  end  and  an  offset 
peen  on  the  other,  or  a straight  peen  combined  with  a cross 
peen  or  a ball  peen  on  both  ends.  With  the  same  size 
in  tip  studs,  the  tips  are  interchangeable.  Such  hammers 
range  in  price  from  954  to  $3  per  hammer,  the  extra  tips 


ANNOUNCEMENT 


Ivorycraft  Company.  Inc.,  announces  that  it 
has  moved  its  place  oi  business  to  Room  701,  Bank 
o i Manhattan  Company  Building,  in  Long  Island  City. 
and  is  now  in  the  process  oi  liquidation  and  dissolu- 
tion.  It  has  not  sold  its  name,  nor  good  will,  nor  the 
right  to  continue  its  business  to  anyone.  nor  has  it  any 
connection  with  any  other  organization. 

A claim  has  been  circulated  that  the  Ivory- 
craft Company,  Inc.,  has  changed  its  name  to  Ned  G. 
Levien  Company.  This  statement  is  ialse  and  contrary 
to  the  fact. 

Ned  G.  Levien,  President  oi  Ivorycrait  Com- 
pany. Inc.,  has  established  his  own  business  under 
the  name  oi  Ned  G.  Levien  Company. 

Ernestine  W.  Levien,  Treasurer-Secretary  oi 
Ivorycraft  Company,  Inc.,  and  Foster  Monaco.  Vice 
President  of  Ivorycraft  Company.  Inc.,  have  established 
their  own  joint  business  under  the  name  of  Master- 
craft  Plastics  Company,  Inc. 
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ranging  in  their  cost  roughly  from  25  to  80c  each. 

In  fuse-pullers,  the  transparency  as  well  as  dielectric 
quality  of  cellulose  acetate  is  utilized  functionally.  When 
the  fuse  inSpectcd  is  in  good  condition,  contact  causes  a 
bulb  to  light  up  in  the  interior  of  the  pliers  and  the  light  is 
visible  to  the  service  man.  The  end  terminals  can  be 
opened  also  for  testing  base  receptades.  Toughness  is  a 
"must"  for  this  plastics,  for  utility  service  men  bear  down 
heavily  on  their  pliers.  Impact  strength  is  another  impor- 
tant requiremcnt;  since  it  saves  time  when  tools  can  be 
dumped  unceremoniously  into  a carton  for  prompt  ship- 
ment  without  the  need  for  protection.  These  all-plastics 
pliers,  retailing  for  $2.75  each,  have  stood  the  test  of  the 
roughest  handling  with  not  a single  casualty  reported. 

Tool  handles  are  made  also  of  cast  resins  in  various 
colors.  Unlike  molding  plastics,  which  are  shaped  under 
heat  and  pressure  in  dosed  steel  molds,  cast  resins  are 
produced  by  pouring  liquid  resins  into  open  molds.  The 
proceas  starts  with  a master  steel  arbor  with  specifications 
determined  by  the  piece  to  be  cast.  It  is  dipped  into 
molten  lead  which  causes  the  lead  shell  or  mold  to  be 
"frozen."  This  is  then  filled  with  casting  resin  and  oven- 
baked.  After  the  resin  hardens,  the  solid  casting  is 
knocked.  out  of  the  mold,  machined  and  polished. 

Phcnolic  cast  resins  sclected  for  tools  have  high  dielectric 
strength,  low  water  absorption,  good  chemical  resistance, 
low  heat  distortion  and  good  dimensional  stability.  In 
these  respects,  they  compare  favorably  with  the  thermo- 
plastics.  They  have  excellent  machinability,  are  easy  to 


turn,  drill  and  saw  and  can  be  highly  polished. 

The  economic  advantage  of  cast  resins  over  the  injee- 
tion  molded  plastics  is  in  the  comparatively  low  machine 
investment,  although  the  phenolics  may  cost  more  than 
the  thermoplastics.  For  special  castings,  for  example,  the 
cost  of  new  arbors  is  considerably  less  than  that  of  steel 
molds  and  they  also  take  less  time  to  produce.  On  the 
other  hand,  smaller  pieces  are  harder  to  make  by  this 
process  and  are  proportionately  more  expensive. 

When  a cast  resin  handle  is  fastened  to  a tang,  the 
hoie  drilled  in  the  plastics  is  smaller  than  the  diameter  of 
the  tang.  The  handle  is  then  immersed  in  hot  water  or 
mineral  oil  at  about  200°  F,  which  temporarily  expands 
the  opening  so  the  tang  can  fit  into  it.  When  the  handle 
is  cooled,  the  plastics  shrinks  upon  the  metal,  assuring 
an  absolutely  tight  fit. 

Phcnolic  plastics  are  used  also  as  handles  for  soldering 
irons,  taking  the  placc  of  hardwood.  They  serve  a double 
purpose,  acting  as  terminal  conductors  and  furnisliing 
relief  from  strain.  In  some  brands,  the  handle  is  kept 
cool  at  all  times  by  the  finned  heat-retarding  union.  These 
soldering  irons  are  made  in  various  sizes  for  radio  as- 
sembly,  shop,  garage  and  light  sheet  metal  work  at  list 
prices  rånging  from  $3.75  to  $7.50. 

Die-cast  phcnolic  plastics  are  used  also  for  the  bodies 
of  spirit  levels,  traditionally  made  of  wood,  cast  iron  or 
aluminum.  Presenting  a glossy  black  surfaoe,  they  are 
excellent  for  this  purpose.  having  great  strength  and  ira- 
perviousness  to  moisture  and  being  less  affected  by  tem- 
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perature  changes  than  either  wood  or  metal.  The  top 
plate  is  a heavy  piece  of  polished  “nickeloid”  which  sets 
flush  with  the  body  and  gives  protection  to  the  level  glass. 
Wh«n  nickeloid  became  scarce,  owing  to  the  war,  one 
manufacturer  substituted  cellulose  nitrate  and  found  it 
very  satisfactory. 

As  in  the  case  of  other  industrial  applications,  the  inva- 
sion  of  plastics  into  the  carpenter’s  and  mechanic’s  kit 
does  not  mean  the  end  of  wood  and  metal  in  tools  in  the 
predictable  future.  Hardwood  handles  still  do  yeoman 
service  and  steel  is  still  king  when  it  comes  to  hammering, 
chiseling,  sawing  or  screwdriving.  At  the  same  time,  the 
superiority  of  plastics  over  wooden  grips  and  handles  plus 
the  favorable  cost  of  production  points  to  their  increasing 
application  in  tool  manufacture.  The  vast  nation-wide 
post-war  building  and  construction  projects  spell  a boom 
market  for  part-plastics  hammers,  saws,  chisels  and  screw- 
drivers  of  every  type  and  description.  With  wider  mass 
production  and  improvements  in  molding  processes,  the 
resultant  lowering  of  price  may  well  stimuLate  further 
demand.  At  the  same  time,  the  post-war  period  will  also 
witness  an  increase  in  the  use  of  accessory  tools  whose 
plastics  members  will  be  not  merely  improved  adjuncts. 
such  as  grips  and  handles,  but  also  functional  parts  of 
the  tool.  END 
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which  prevents  deflection  of  and  distortion  to  the  core, 
thus  insuring  an  even  and  rapid  application  of  the  plastics. 
This  method  also  makes  it  possible  to  form  molded  heels 
with  the  heel  seat  entirely  completed  within  the  mold.  When 
the  heel  is  ejected  from  the  mold,  it  is  a finished  article, 
except  for  minor  rapid  operations. 

The  design  of  the  apparatus  for  the  molding  process 
(developed  by  Pereles  Bros.,  Inc.,  Milwaukee,  Wis.) 
includes  a cylindrically-shaped  mold  formed  of  two  separ- 
able  sections,  one  of  which  contains  a tapered  cavity  cor- 
responding  in  size  and  shape  to  that  of  the  finished  shoe 
heel,  which  is  to  be  formed  within  it.  The  core  is  mounted 
to  the  mold  by  means  of  metallic  pins  adapted  to  openings 
in  both  ends. 

The  material  employed  in  the  heel-coat  molding  process 
has  been  cellulose  acetate.  The  batch  of  material  fed 
into  the  machine  hopper  must  be  pre-determined  with  great 
accuracy  in  order  to  correspond  to  the  amount  required 
for  coating  the  cores.  An  excess  would  result  in  over- 
loading  the  mold  cavities  and  cause  uneven  thicknesses. 

END 


The  January  issue  of  plastics  will  present  a full  account 
of — 


THE  SPI  TALL  CONFERENCE 


— held  November  13  and  14  at  the  Waldorf-Astoria  Hotel  in 
New  York  City.  The  highlights  of  all  speeches  given  at  the 
cenference  will  be  included.  together  with  a careful  anal- 
ysis  of  the  proceedings  of  group  meetings  held  by  the  button 
division.  extruders.  injection  and  compression  molders,  fab- 
ricators  and  machine  manufacturers. 


Thorough  coverage  will  be  given  on  all  exhibits  at  the 
conference.  These  stressed  items  which  have  contributed 
much  to  Allied  arms  and  equipment. 


Subseribe  to 


today 


AMAZING  LIQUID  PLASTIC 


PLASTICOTE 


AAA 

TRANSPARENT 
FLOOR  FINISH 


Imparfs  New  Beauty,  Durability 
To  Floor  Surfaces 

In  office,  home  or  factory  . . . whether  your  fjoors  are.  linole- 
um, concrete,  wood  or  rubber  . . . this  amazing  plastic  resin 
coating  penetrates,  preserves  floor  surfaces  with  gleaming 
beauty,  durability. 

Simple  one  coat  application  provides  protection  and  appear- 
ance  nowhere  else  duplicated  with  any  other  type  material. 


Prices  $8.60  gallon  . • . $2.50  quart 
Discounts  on  Larger  Quantities 
(1  gallon  covers  400  square  feet) 


Distributor,  Dealer  Inquiry  Invited 


CELLO-NU  PRODUCTS 


54  W.  Randolph  St.  Chicago  1,  III. 

Producers  all  types  liquid  plastic  finishes 
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YOUR 
POST  W A R 
EXPORT  MARKET 

Keene  & Company  (Principal,  David  Kay), 
Commonwealth  Building,  St.  Georges  Street, 
(P.O.  Box  2305 ),  Cape  Town,  South  A f rica, 

are  desirous  of  making  contact  with  manufacturers 
as  factory  representatives  for  South  Africa  and 
the  Rhodesias.  Highest  References  available  and 
really  first  class,  live  representation  assured.  Plas- 
tics, Toilet  requisites,  Household  commodities  and 
Hardware  representations  particularly  invited. 

Further  Information  from 

NATIONAL  EXPORT 
ADVERTISING  SERVICE,  Inc. 

CHRYSLER  BUILDING,  NEW  YORK,  N.  Y. 

OR  WRITE  DIRECT 
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UNITED  SCREW  AND  BOLT  CORPORATION 

CHICAGO  8 CLEVELAND  7.  NEW  YOBK  7 


'lO&weven  ut  t&e  "TiJawteC  your  product 

goes  from  the  as- 

sembly  line,  there  goes  with  it  your  reputation  . . . your  re- 
sponsibility  for  its  peak  performance  in  the  field. 

Vitally  important  to  the  quality  and  continuity  of  that  per- 
formance is  the  ease  and  simplicity  with  which  your  job  may  be 
“un-buttoned”  for  adjustments  and  buttoned-up  again  for 
speedy  resumption  of  operation. 

clutch  head  Screws,  with  their  logical  design  for  “ screw - 
driver  controf’  at  all  times,  definitely  disposes  of  this  field 
service  problem.  Only  clutch  head  gives  you  this  advantage 
because  it  is  the  ONE  modem  screw  on  the  market  specifically 
designed  to  be  operative  with  an  ordinary  type  screwdriver  or 
any  flat  blade  of  reasonably  correct  width.  Note  that  the  thick- 
ness  of  the  blade  is  secondary,  the  roominess  of  the  Clutch 
permitting  of  a wide  latitude  in  this  respect. 

This  simplification  of  field  service  problems  is  just  one  of 
seven  major  features  provided  for  safer  and  lower-cost  pro- 
duction  with  better  performance  when  you  standardize  your 
assembly  on  clutch  head  Screws. 


Diacover  /or  youraelf  by  per- 
e onat  teat  why  thia  ia  The 
Screw  That  Seila  Itaelf.  Your 
requeat  will  brin/t  you, 


xGH 


BY  MAIL,  a packatfe  asaort- 
ment  of  clutch  hkad 
Screw  a and  aample  Type"  A" 
Bit  ;alaoilluatrated  brochure 
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Rubbing  produces  no  magic  from  these  barrels, 
but  from  under  their  covers,  with  our  wide  mould- 
ing  experience,  have  come  the  answers  to  scores 
of  plastic  problems.  Some  have  been  giants  to 
solve,  but  tiny  as  products.  Others  are  just  the 
other  way  around. 

As  you  know,  the  amount  of  powder  allowed  on 
inventory  is  strictly  limited  today.  Yet  by  the  time 


you  read  this  message,  a good  share  of  the  powder 
you  see  will  be  gone  — only  to  be  replaced  again. 
Many  more  answers  are  there,  answers  you  want 
to  know  and  which  we  can  supply.  Whether  you 
have  thought  in  terms  of  thermoplastics  or  not, 
the  Trio  can  help  you  from  your  first  question 
about  any  type  of  plastic  moulding. 


is  booklet  shows  how 
rnold  Brilhart  Ltd. 
can  solveyour  difficult 
problems  in  plastics. 
Send  fon  y ou r freecopy  today 


ARNOLD  BRILHART  LTD.  435  MIDDLENECK  RD  • GREAT  NECK,N.Y.*  GREAT  NECK4054 
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